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Foreword 


THE SUCCESSFUL RADIO AMATEUR is, by nature, an ingenious fellow. Without a high 
order of resourcefulness and an ability to improvise he could never overcome the ever- 
present problem of inadequate workshop equipment and the equally common handicaps 
of insufficient apparatus and money. Evidence of this inherent ingenuity is to be seen on 
all sides. One cannot visit any good amateur station without finding clever improvisa- 
tions, either in the construction of individual components or in the manner in which the 
whole station is assembled, It may be just a different way to mount a coil, or a scheme for 
getting a broken antenna halyard back upon the mast, or a fabulous remote-control 
system. Whatever the idea, it is invariably of value to the rest of us. 

With the object of putting the best of these “brain storms”’ into circulation there has 
appeared in QST7', these many years, a department devoted to the general subject of 
“Hints and Kinks.” This department has enjoyed great popularity. The ideas contrib- 
uted to it by ingenious amateurs have helped us all in our search for ways and means to 
improve our equipment. Unfortunately this garnered gold of amateur experimentation 
often has been lost to sight, shadowed by some big article or forgotten in the excitement 
of some major development. Then, too, there has been the annoying business of vaguely 
remembering a squib bearing on the problem at hand but being unable to locate it when 
it is most needed. 

These factors led us, in May, 1933, to publish a collection of the best ideas, schemes 
and methods offered by QS7' contributors during the three years prior to that date. The 
first edition of Hints and Kinks was well received und established definitely the value of 
a single grouping of selected “experimental expedients,” carefully classified and ar- 
ranged. In 1937 a second volume of Hints and Kinks was published, containing a larger 
and more comprehensive collection of newer ideas culled from the offerings of QST con- 
tributors in the period 1934-1937. The success of this second edition motivated the 
publishing of an equally-popular third volume, which appeared in May of 1945. 

Since the war amateur technique has been materially refined and much development 
of newer tubes, circuits and constructional techniques has occurred. Additionally, 
amateurs have found wide application in their stations for the large variety of war sur- 
plus equipment which has made its appearance. These trends, of course, have been faith- 
fully recorded in postwar QST7's. Accordingly, this fourth volume of Hints and Kinks 
has been assembled to correlate the best of the postwar ideas. Much of the material has 
appeared in the ‘Hints and Kinks” and ‘Surplus Corner” departments of QST. Some of 
it has been gleaned from larger articles where it was doubtless lost to the view of many. 
Arranged in its present form, the material should constitute a potent help both in new 
construction and conversion. It should suggest many intriguing possibilities for putting 
back to work older apparatus or surplus gear now gathering dust in cellars and attics. 
Above all, it should enable each of us, in one way or another, to increase the efficiency 
of our present-day stations. 

We express our thanks to those amateurs whose willingness to offer the result of their 
efforts to the fraternity as a whole has made this publication possible. 


A. L. Buptone, 
West Hartford, Conn. Managing Secretary, A.R.R.L. 
October 1, 1949 
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SCHEMATIC SYMBOLS USED IN CIRCUIT DIAGRAMS 
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FIXED RESISTOR 
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VARIABLE RESISTOR, 
POTENTIOMETER, VOLTAGE 
DIVIDER, RHEOSTAT, ETC. 
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MICROPHONES 
A-Single-butlon D- Dynamic 
B-Double-button E- Velocity 
C-Condenser F-Crystal 
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FIXED CONDENSER 
(See Footnote 1) 
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WIRING-DIAGRAM DEVICES 


A- Wires connected 
B- Wires not connected 
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eo Tpeleg et ua Das TWISTED-PAIR CABLE Double Single 
A- Single-section HEADPHONES 
B- Split- stator Se 
(See footnote 2) COAXIAL CABLE 
geo sens at 
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SHIELDED WIRE OR CABLE LOUDSPEAKER 
SHIELDING fy 
iH BUZZER 
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AIR- “CORE INDUCTOR ye anes 
A- Fixed coil or rf choke = A B 
FARADAY SHIELD RELAYS 


B- Coil with fixed tap 
C-Coil with yarcable tap 
(Snail circles indicate plug-ond- 
Jack or bind dingpost lenin inals) 
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IRON-CORE INDUCTOR 
OR CHOKE 


A- Normally - open 
B-, = Aormally- “hosed 
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TERMINALS a | 
with appropriate labels 
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ze -CORE TRANSFORMER 

OR INDUCTIVELY-COUPLED COILS «KEY JACK —(“yp— 
(Arrow used only if couplin 
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POWER PLUGS 
A-Non polarized BATTERY 
B-Polarized 


ee RECTIFIER 


B- LINK-COUPLED COILS 


: 


= 


SINGLE CELL 


Plate 


Filament 
DIODE VACUUM TUBE 


Plate 
Grid. 


Filament 
TRIODE VACUUM TUBE 


Plate 


Cathode ~ 


MULTIGRID VACUUM TUBE 


The grids are usually 
numbered, G, being that 
closest to the cathode 


hoot 


FILAMENT CATHODE 
OR HEATER 
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PHOTOELECTRIC COLD 
CATHODE CATHODE. 
GRID aE 
Also beam-confining PLATE 
or beam- forming 
electrode) 
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ELECTRON-RAY CATHODE-RAY 
TUBE TARGET TUBE DEFLECTING 
ANODES PLATES 


(A . 
LAMPS 


A-Panel or dial 
B-I/uminating 


NEON Puls (VR) TUBE REGULATOR 


IRON-CORE TRANSFORMERS 
A- Laminated core Nonpolarized and polarized (Usuaily bie -disk) 
B-Powdered-iron core jower receptacles 
Grrows indicate variable e(dot) CRYSTALS 
Gre or permeability tunii INDICATES GASEOUS TUBE A- elmer 
P hase | FUSE B- Detector 
1 Where it is necessary or desirable to identify the electrodes, the curved clement represents the outside electrode 


marked “outside fi 


ground,” ete.) in fixed paper- and eeramic-diclectric condensers, and the negative electrode 


in electrolytic condense 

: ‘In the modern symbol, the curved line indicates the moying clement (rotor plates) in variable and adjustable air- 
or mica-dieleetric condensers. 

In the case of «witches, jacks, relays, ete., only the basic combinations are shown, Any combination of these sym- 


bols may be assembled as required, following the elementary forms shown, 


1. Hints and Kinks... 


for the Workshop 


SCREWDRIVER — MINIATURE STYLE 


HH you ever had a sudden need for a really 
small screwdriver . . . one that can be used 
in those tight spots that always manage to show 
up at the worst times? Fig. 1-1 shows how to make 
your own. 


Spade lug 
Ceramic standoff 


c* 
ja thread 


Fig. 1-1 — A “pee-wee” screwdriver that you can make 
from parts out of your junk box. It’s just right for get- 
ting into those tight corners. 


A small ceramic stand-off insulator becomes 
the handle, and a spade lug is threaded into one 
end to make the blade. Then all you need is a nut 
to lock things in place, and the handy gadget is 
complete. 

— Mel Dunbrack, W1BHD 


TAPPING MINIATURE COILS 


T is always difficult to make a movable tap 
arrangement for small coils such as the Na- 
tional AR series, where the turns are so close to- 
gether that almost any of the usual clip arrange- 
ments merely short out several adjacent turns. 
This problem can be solved easily by using a 
shortened bobby pin “swiped” from the XYL’s 
dresser. Cut off all but the last “wiggle,” clean 
the enamel off, and solder a flexible lead to the 
top. This gadget makes a swell movable tap that 
will fit between the turns of any of the small 
coils, and will make a good contact without 
shorting turns. 
— Don Geary, VESBT'S 


4A TIMESAVING IDEA FOR COIL 


CONSTRUCTORS 

I HAVE found a simple way to assemble coils or 
adapters using coil forms or tube bases. I cut: 

the lead for the No. 1 pin about one inch longer 

than required, then cut each following lead about 

one half inch longer than the one preceding it. 


Z 


This makes it easicr to assemble the unit. After 
the wires are put through the pins, they are pulled 
tight, soldered, and then cut off. 

— Fred C. Barker 


CONVENIENT TIE-POINT SUBSTITUTE 


ANY times it proves inconvenient to mount a 

tie point inside a chassis at a place where 
several components have a common junction 
point. This is especially true in experimental work 
where it may be found necessary to add compo- 
nents for which no mounting provisions could be 
made in advance planning. A simple, yet rugged, 
substitute can be made by forming a few inches 
of uninsulated small-gauge wire, such as No. 20, 
into a coil as shown in Tig. 1-2, and inserting the 
leads from the components involved. Solder is 
flowed in around the “‘coil’’ which then becomes 
a joint that is solid enough to be permanent. If 


Fig. 1-2 — A simple way of making a neat connection 
out of what might otherwise look like a rat’s nest. 


later changes are found to be required, the com- 
ponent involved can be disconnected by simply 
pulling it out of the coil while heat is being ap- 
plied to the joint. The inside diameter of the coil 
can be made large or small, depending upon the 
number of leads to be joined. 


TOOL FOR FORMING WIRE LOOPS 


1S eee a handy tool for forming loops of wire 
to fit over meter studs or bolts. Take a 
screwdriver having a tapered shank and grind or 
file off the blade or bit of the screwdriver. If the 
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shank is not tapered sufficiently, cut it down until 
you have a round tool, shown in Fig. 1-3, slightly 
larger than the diameter of the studs to be fitted 
with loops. (A tapered shank permits the forming 
of various sizes of loops; thus one tool will take 
the place of several.) 


Fig. 1-3— An easily-made tool for forming wire loops. 


Now, by grasping the end of the wire with a 
pair of long-nose pliers, you can wrap the wire 
around the tool. A little practice using scrap wire 
will result in a neat, professional-looking loop. 

— Bert Felsburg 


TWO USES FOR BLOWN FUSES 


HE life of small glass cartridge-type fuses does 

not need to end when the fuse element blows. 
They make excellent forms for small v.h.f. chokes, 
and when pigtail leads are soldered to the ends, 
they can be mounted firmly the same as a resistor 
or condenser, 

—J.C. Nelson, W2PW 

HE need for an insulated coupling device to 

tune small condensers in v.h.f. gear can some- 
times be filled by using a blown glass-cartridge 
fuse. The diameter of many of these fuses is 4 
inch, making them a “natural” for use with the 
usual tuning condenser. The fuse can be attached 
to the shaft by soldering the metal tip to the end 
of the condenser shaft. This method is ideal for 
use with the many screwdriver-adjusted padder 
condensers that are so plentiful in surplus gear 
but which are often unusable because of the lack 
of suitable means of tuning by knob or dial. 

— Harold Held, W9OCK 


STRIPPING CHASSIS AND WIRES 
“NoN-CREEPING” liquid that quickly strips 
finishes from metal, known as Fidelity Strip- 

per No. 306, has been developed by Fidelity 

Chemical Products Corporation of Newark, N. J. 

Made especially for the quick removal of insulat- 

ing coatings from wires, it also docs a thorough 

job of removing baked-on enamels from objects 
that cannot or should not be submerged. 

The liquid stripper is applied by brush at room 
temperature. Usually in less than a minute it 
causes the finish to puff and leave the metal, 
which is then wiped clean. Since there is no resi- 
due or corrosive action, the stripped part may be 
soldered or refinished immediately. 


CUTTING SHEET ALUMINUM 


Wa I was butchering away on some heavy- 
gauge aluminum, WSINL suggested that I 
throw the hack saw out the window and use a 
carpenter's crosscut saw. With considerable mis- 
giving, I gave it a try, and discovered that it 
really does work. Naturally, any carpenter will 
froth at the mouth at such a ghastly procedure, 
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but what ham uses anything as tt should be used? 
Using the saw on aluminum will not ruin it per- 
manently, although it will probably dull faster 
than in wood. It does, however, speed up work 
in aluminum, gives a much straighter cut, and 
allows a long cut to be made. 

— Bill Wildenhein, W8YFB 


MAKING CUT-OUTS IN STEEL CHASSIS 
AND PANELS 

T is often necessary or desirable to alter a 

manufactured unit, using odd-shaped holes 
and brackets for parts mounting. In any metal 
under }¥g inch thick, holes are best cut with a 
sharp cold chisel and a metal backing plate. For 
metal thicker than this, it is often necessary to 
drill holes around the outline, knock out the 
metal with a small chisel, and file around the 
edges. An even better method, where a small 
power-driven jig saw is available, is to drill 
one hole, slip the blade through, and saw the de- 
sired outline. Believe it or not, an ordinary run- 
of-the-dime-store three-for-a-nickel jig-saw blade 
is good for cutting a 2-inch meter hole in 44-inch 
steel panel! 

— John Alvin Weber, W5JSL 


LAYOUT KINK FOR METER HOLES 


PROBLEM frequently encountered in the radio 
A workshop and in the drafting room is that of 
drawing the bolt circle on which to lay out the 
three mounting holes of a meter or a special 
socket. The problem is that of finding the radius 
of the bolt circle to be drawn. The following 
method provides an easy solution when the three 
holes are equally spaced: 

First, measure the center-to-center distance 


Fig, 14 —— Spotting the mounting holes for a meter has 
always been a tough job. Here’s a simple way that will 
result in cleaner-looking year for you. 
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between mounting holes. This is the distance D 
in Tig. 1-4. Then multiply this distance by 0.577, 
which is actually two-thirds of the cosine of 30 
degrees. The result is the radius of the desired 
circle. 

— George L. Downs, W1CT 
CONNECTOR FOR TWIN-LEAD 


ne small IFT-243 crystal holders that are 
available in the present surplus market make 
neat and inexpensive plugs for use with almost 
any small-diameter two-wire cable, such as the 


Crystal Holder 


Drill. to 
fit line 


Soldered Lead 
Joints 


lig. 1-5 — Efficient connector for small two-wire cable 
made from an old I'T-243 crystal holder. 


75-, 150- and 300-ohm Twin-Lead, as shown in 
Fig. 1-5. The holders fit the new ceramic crystal 
sockets, and make convenient connectors for 
coupling links and antenna input connections, 

— James A. Gundry, W8KNP, er-KAIAA 


INEXPENSIVE MOUNTING FEET 


A PEORE LenctH of }4-inch rubber tubing, 
available in almost any hardware store, may 
be used to provide cheap mounting feet for the 
usual steel chassis used in ham construction. Cut 
the tubing into four pieces, and then slit each 
piece lengthwise. Slip one piece on each corner of 
the chassis, The feet will prevent the chassis from 
scratching the furniture, and if you’re afraid of 
scratching the chassis when you have it on the 
bench for testing or repair, a set of “feet” can be 
kept handy to be slipped on until the chassis is 
returned to the rack. 


— J.C. Nelson, W2FW 


MAKING OUT COLOR CODE ON 
OLD MICA CONDENSERS 


oO”. mica condensers on which the color code 
is faded, scorched, or just plain dirty, will 
show their original identifying colors if a drop of 
water is placed on each spot of paint. 

— Thomas E, @. Abbott, WSDTJ 


PERFORATED METAL SHEETING 


HE perforated metal used in some types of 

acoustic ceilings is readily adapted to other 
uses around the ham shack. It can be used as a 
’speaker grill, as protection over ventilation open- 
ings, as barriers over high-voltage bleeders, recti- 
fier tubes or filter components. 

The metal sheet is easily cut to the desired size 
with tin snips and can also be bent to the required 
shape without difficulty. 

Scrap pieces can usually be obtained without 
cost from contractors engaged in acoustical treat- 
ment of buildings. 

— William G. Walker 
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A SOURCE OF ALUMINUM STOCK 


1 8 hones sheet aluminum may be inexpensively 
obtained from broadcast studios. Aluminum- 
base records and transcriptions are usually avail- 
able at broadcast stucios as they clear out their 
files of old transcriptions regularly. 

The acetate or “Q”’ coating on the aluminum 
base may be easily removed by boiling the disks 
in water and peeling off the coating while the 
disks are still hot. 

The 16-inch transcription disks will provide 
material for many uses around the ham shack. 

— Paul M. Bossoletti, WOGZD 


STORING PAINT 


poz storage of leftover paint represents a 
big saving if much work is done. If the can is 
over half full, put the lid on tightly, turn the can 
over a minute, then turn it back and put it away. 
This leaves a thin film of paint around the top 
which dries and keeps scum from forming in the 
can. If the can is less than half full, there is 
enough air in the can, even with the lid on, to 
form a scum. In this case, carefully pour a litth 
thinner over the top of the paint and then close 
the can and put it away. In case scum forms, 
pouring the paint through cheesecloth will get 
rid of the lumps. (This is hard to do with fast- 
drying lacquers, however.) 
— John Alvin Weber, W5JJL 


A UNIQUE COUPLING 

HIS DEVICE permits placement of the shaft of a 

variable condenser purallel with the panel and 
yet allows it to be turned by a front-panel dial in 
the usual manner. 

The drawings and photograph (Figs. 1-6, 1-7) 
depict a 90-degree coupling. However, any angle 
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see tet 
LE = 


Saw in two 
after drilling 
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Fig. 1-6 — A — The barrel of the shaft coupling before 
sawing. Drill the holes lengthwise, as shown in A and B, 
hy placing the piece on a mounting base as shown in D, 
and drilling the holes vertically. Setsecrews fasten the 
barrel onto the condenser and the dial shaft. Steel drill 
rod or wire is bent accurately to the angle desired as 
shown in C, All connecting rods must have the same 
angle for smooth operation of the coupling. A drop of 
oil should be placed in each hole when assembled. 
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Fig. 1-7 —'he 
homebuilt —cou- 
pling when as- 
sembled. 
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up to 90 degrees can be provided for, if the steel 
rods ure bent accurately to the desired angle. 

The coupling may be made from brass or steel 
and if insulation is desired, from bakelite. How- 
ever, in the latter case a coupling of sufficient size 
should be used to allow for adequate separation 
between connecting rods, 

The coupling may be any size desired, and the 
length should be about one inch, for convenience 
in drilling. 

— Isaac L. Newton, VE8ACW 


JIG FOR CENTERING HOLES IN 
SHAFTS OR SCREWS 


M“= times I have tried to drill a hole in the 
+'1 end ofa screw ora volume-control shaft, but 
I always have had difficulty centering the hole. 
I finally devised a jig which permits the drilling 
of an accurately-placed centering or starting hole. 

The jig, shown in Fig. 1-8, consists of a piece of 
soft iron, or brass, about one by three inches and 
one-half inch thick. I first drilled three holes 
clear through the block using a No. 40 drill. One 


Fig. 1-8— A jig for use in drilling a centering hole in 
the end of a screw or shaft. 


of the holes, A, was then redrilled halfway with 
a No. 35 drill and tapped for 6-32; B was redrilled 
halfway with a No. 29 drill and tapped for 8-32 
thread. The third hole, C, was redrilled halfway 
with a 44-inch drill to accept the standard-sized 
shafts of variable controls. 

The small holes serve as guides for a small 
drill which will make a centering or guide hole in 
the end of the serew or shaft. 

— Feliz W. Mullings 
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STENCILLING NAMEPLATES 


ype are many stencils and “decals’’ on the 
market for ham use, but all of them lack one 
thing or another. Hither they are not the right 
color, not the desired type style, or not the right 
inscription to do the whole job. You can make 
your own very simply with a typewriter and a 
mimeograph stencil. 

Type the desired wording on the stencil, and 
then cut it into small strips. Place the strip on 
the panel, hold it firmly against the surface, and 
rub some thick paint over it with your finger. Rub 
only in one direction, and be sure that the paint 
is the approximate consistency of vaseline. The 
results are well worth the effort. 

— (. Harvey Haas, W6EAH 


HAM-MADE CABLE-LEAD MARKERS 


4 Fs different methods that may be used to 
+L mark leads fanned out from a multiwire cable 
are shown in Fig. 1-9. In A, a small paper marker 


Paper Scotch Tape 
Marker | 
oS TIT TTTTIED 
Wire 


(A) 


Wire 
(Wend + S00 arenas 


45 FINAL eee 


Paper: 
Marker anal 
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Fig. 1-9 — Two methods of marking cable leads. The 
tab type shown in A is suitable for leads that are infre- 
quently handled, The wrap-around type in B may be 
handled without danger of tearing. 


is protected by a piece of Scotch Tape that en- 
circles the lead and is pinched together on both 
sides of the identifying marker. 

In B, the marker is wrapped around the lead 
and then a piece of Scotch Tape is wound around 
the lead over the marker, thus protecting it from 


being defaced or torn off. 
— J.C. Nelson, W2FW 


SOCKET HOLES IN BAKELITE 


INGE workmanlike job of making socket 
holes in bakelite can be accomplished with a 
Greenlee socket punch. Use the tool in the same 


manner as for cutting metal chassis. 
— Earl F. Hart 


TIPS ON CLEANING CRYSTALS 


[pees ees there is hardly an amateur who 
has not removed the crystal from his trans- 
mitter and taken the holder apart for some 
reason or other. Usually it was because the crystal 
did not operate properly. The remedy was to 
wash the crystal with carbon tetrachloride or 
another cleaning fluid. Nine times out of ten, 
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the rig would then operate correctly and every- 
one was happy for a few months until the action 
had to be repeated. 

However, during and since the war techniques 
in the manufacture of quartz crystals for fre- 
quency stabilization have changed tremendously, 
and there will be relatively little need for cleaning 
a crystal made in these years. 

It was learned during the war that crystals 
changed frequency while resting on the shelves 
awaiting shipment. The ultimate solution of the 
fault was to eliminate the use of abrasives as 
well as carbon tetrachloride in the final finishing. 
It was observed that abrasives left, a broken 
surface which rearranged itself constantly, and 
that carbon tetrachloride left a residue which was 
detrimental to the oscillating qualities of the 
crystal. Thus was adopted the acid-etch or 
fluoric-etch process to finish the crystals, plus the 
use of warm water and soap to keep them clean. 
The result is that now, with the use of air-tight 
and hermetically-sealed holders, it is not neces- 
sary or even possible to remove the blank! 

If you do happen to have a prewar crystal 
and it does need cleaning, do it in the following 
manner: Lay the crystal on a piece of clean cheese- 
cloth or kitchen toweling, and, using a toothbrush, 
white castile soap and warm water, scrub both 
sides of the blank carefully. Then rinse in clean 
water and make absolutely sure that the crystal 
is free from all soap and dirt. Rest the crystal on 
edge and let dry. While it is drying, wash the 
crystal electrodes in the same manner, and blow 
all of the dust and residue from the holder, being 
careful not to get any moisture in the holder. 
After everything is dry reassemble the works. 
Cleanliness is an important factor, so keep your 
fingers off the surface of the crystal and electrodes. 
If you take the extra precaution of sealing the top 
carefully with shellac, you will probably never 
have to take the holder apart again. 

— H. Edwin Dorr 


CRYSTAL-GRINDING COMPOUND 


NYONE interested in good fast-cutting and 

easy-to-obtain crystal-grinding abrasive 

should try ordinary automobile yalve-grinding 
compound. 

The writer has been using it very successfully 
to grind 160-meter crystals to the 80-meter band. 
The grinding operation takes about twenty min- 
utes. 

— Louis D, Breetz, W8QLP 


BEAM-HARDWARE CONSIDERATIONS 


a Ps natural tendency for most of us is to use 
durable material when building beam an- 
tennas. Thus we think first of brass screws and 
hardware, because of their weather-resistant 
qualities. What we forget, however, is that when 
two dissimilar metals, such as aluminum and 
brass, or copper, are in contact in the presence 
of moisture, electrochemical action takes place 
and sooner or later something has to break loose. 
If, therefore, you plan to use aluminum tubing 
for your beam elements, round up some alumi- 


11 


num nuts and bolts to go with it. Stainless-steel 
hardware may also be used with safety. Most 
large hardware stores have such things in stock. 
— Joseph Engels 

Fr you’re searching for strap-iron “U’’ brackets 

to brace that new antenna boom or mast, con- 
tact your local railroad signal depot and get per- 
mission to look over their serap heap. W2VP 
found just what he needed on such a jaunt — 
discarded pipe-line hangers that fib a 2% 4 
snugly. 


R.M.A. COLOR CODE FOR MULTIWIRE 
CABLES 


nsteap of keeping elaborate records of the 
colors of wires and the terminals used in a 
multiconductor cable hook-up, I hit on the idea 
of using the well-known RMA color code for this 
purpose. This new system works exceedingly 
well. Fig. 1-10 shows the basic idea. It will be 
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Fig. 1-10 — Using the RMA color code to terminate 
multiconductor cables. 


noted that the terminals are numbered from top 
to bottom (or left to right), with No. | at the top 
or left. The colors start brown, red, orange, etc. 
Wire No. 11 would be brown with a brown-and- 
white tracer. Wire No. 12 would be brown with a 
red tracer, This system proved extremely useful 
in connecting up 127 thermocouple gauges in a 
special job. 
— Dwight Stebbins 


HINT FOR DECAL USERS 


Va the Millen panel-marking “decals” 
work well on almost all finishes, difficulty is 
sometimes experienced where a poor grade of 
lacquer has been used in painting the panel. The 
solution supplied with the decals acts almost like 
a paint remover with the cheap lacquer, ruins the 
finish, and makes application of lettering im- 
possible, 

A sure remedy is to apply a small layer of white 
shellac with a camel’s-hair brush over the spot 
where the decal is to be placed. In five or ten 
minutes the shellac will be dry enough to permit 
application of the decal in the usual manner, 
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Shellac can also be applied to bare metal sur- 
faces such as bakelite, metal, or fiber, allowing 
decals to be placed on these surfaces as easily as 
they are on painted surfaces. 

— William J. Kuehl, W9VQX 


SIMPLIFIED METHOD FOR CALCULATING 
LI AND C ON THE SLIDE RULE 


RE is an easy way to find inductance and 
eapacity values on a slide rule, requiring only 
one setting of the slide. 


The formulas used are as follows: 


1 
——= when J is in henrys, C in 
VLC a 


farads. 


fin cycles = 


159 
fin Mc. = ——= whe is in ph. i fd. 
Jin Me. Vie pee in puld 


Therefore, f VIC = 150; LC = (=y: hen 
fisin Mo. 


To find LC for, say, 7.3 Me. on the slide rule, 
first set 7.3 on Scale C above 159 on Scale D. 
Then read the LC value on Scale A — in this case 

(0. 

If L is given, C may be found by setting its 
value on Scale B under the LC value. The reading 
appearing on Scale A over the index (1) on Scale 
B will be the value of C. 

This method may be used for cycles, kilocycles 
or megacycles, farads, microfarads or micromicro- 
farads, henrys or microhenrys, when the correct 
placing of the decimal point is mentally cal- 
culated. 


— Murray MacKenzie 


POINTERS FOR BETTER 
SOLDERING JOBS 


A Goop way of eliminating the messy stains on 
+A soldered joints has been turned up by 
WIJEQ. As soon as the solder has “set,” but 
while the joint is still hot enough for the rosin to 
be in « semiliquid state, he brushes the surplus 
rosin away with a small fairly-stiff brush. This 
leaves the joint shining and clean. The rosin 
hardens on the brush and is easily removed by 
flexing the bristles with the fingers. 

Oe of the most annoying temper-raising 

finger-burning operations in rig building is 
the holding of small parts in cramped places 
while soldering. These headaches can be com- 
pletely done away with by the use of a surgeon’s 
Hemostat, which can be purchased for about a 
dollar at any second-hand medical supply store. 
This handy gadget looks like a pair of scissors but 
actually has jaws similar to long-nosed pliers. 
The big feature of the tool is a ratchet-like catch 
incorporated between the handles, so that once 
that elusive 100-yyfd. mica has been caught in the 
jaws, the handles may be snapped together to 
hold the condenser fast. When so held, it can be 
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maneuvered into soldcring position with the 
Hemostat and kept rigid during the process. The 
fingers also are at a safe distance, and a better 
connection results in every way. 
—H. F. Shepherd, jr., WEQIW 
HEN you are stripping some gear and want 
to be able to use the parts again in another 
rig, damage to the fragile socket pins can be 
avoided easily by plugging an old tube in the 
socket while you unsolder the connections. The 
pressure of the tube pins against the socket 
terminals keeps them straight, and prevents 
bending and loosening. 
— David 0. Finnell, W5LCL 
N THOSE hard-to-solder jobs, where the iron is 
too small for the job at hand, try preheating 
the metal parts to be soldered with an electric hot 
plate, toaster, or other source of heat. The iron 
will not then have to lose so much heat, and the 
operation can be performed successfully. 
— J.C. Nelson, W2FW 


HAM-MADE SOLDER FLUX 


x EXCELLENT noncorrosive soldering flux can 
be made by crushing rosin into a fine powder, 
then mixing it with methyl hydrate or rubbing 
alcohol until a syrup about the consistency of 
molasses is secured. This mixture should be kept 
corked when not in use. However, I have found 
that the alcohol does not evaporate rapid!y when 
mixed with rosin. A 1-oz. bottle of this flux will 
last a long time, so it is very inexpensive. 
— Austin A. Smith 


SOLDERING-IRON CLEANER 


Quo, in Fig. 1-11 is a handy tip cleaner for 
your soldering iron. It is made from an empty 
solder spool, forming two “cups” by sawing it in 
half through the barrel of the spool. The cups are 
then filled with steel wool, and are fastened to the 


Fill: with 
steel wool 


Fig. 1-11 — A neat soldering-iron cleaner made from an 
old solder spool. 


work bench by two screws that pass through the 
large flange. Just a poke and a twist of the iron 
into one of the cups will insure a clean, bright 
iron and greatly simplify the soldering job. In 
my own shop I found the vertical back of the 
bench the most useful spot for mounting these 
gadgets. 
— Leon Baldwin, VE2TM 
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SOLDERING IN CRAMPED QUARTERS 


| PRE eas having a soldered connection come 
loose deep inside a milliammeter, and not 
wishing to take time or risk further damage to 
the instrument by taking it apart, I resorted to 
the stunt illustrated in Fig. 1-12. It is a simple 
method that will prove helpful whenever it be- 
comes necessary to make a soldered connection 
in a space too small for the point of the soldering 
iron to enter. 


No. 14 copper~ 
wire’ extension 


Te 
Scldering-iron tip 


Wig. 1-12 — A handy “extension” for soldering in close 
«quarters may be made of a short length of No. 14 copper 
wire, preferably pretinned. 


A short length of No. 14 bare copper wire is 
wrapped about three turns around the tip of the 
iron, with an extension brought out as far as 
needed past the tip of the iron. The “extension”’ 
works best with pretinned copper wire, but any 
metal that will conduct the heat will do. Have 
the extension contact the tip of the iron along as 
much of its length as possible. 

— Jerry Morgan, W5ABQ 


GLYPTAL SOLVENTS 


G2 Erickson, W8DAK, finds ordinary paint 
remover a highly effective agent for loosening 
Glyptal-locked bolts and nuts. A more adven- 
turous soul, Wayne R. Ayres, W9PAB, uses his 
XYL’s fingernail-polish remover for doing the 
job! 

LYPTAL can be temporarily softened by the 

application of heat, a heavy-duty soldering 
iron being a good source. However, fast work is 
necessary once a setscrew or coupling has been 
freed in this manner, because the stuff ‘sets up” 
rapidly. 

~W4JIWG 

HANDY FEED-THROUGHS 


XCELLENT high-voltage feed-through grom- 
mets can easily be made by cutting wafer- 
shaped cross-sections of the vinylite dielectric 
used in coaxial cables. 
— W6EFH 


EQUIPMENT NAMEPLATES FROM 
HAND-DRAWN NEGATIVES 


HITE-ON-BLACK paper nameplates are suitable 

for use on transmitter, receiver, frequency- 
meter and other instrument panels. Obviously, 
they are best applied in the case of equipment 
having a black panel or cabinet. 

A negative is made of tracing paper. The print- 
ing may be either typewritten or hand-lettered on 
the negative. If typewriting is to be used, the 
type should be cleaned with a small brush and 
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carbon tetrachloride, and a dense and fairly new 
ribbon used. The tracing paper should be backed 
with a piece of carbon paper (carbon side facing 
tracing paper). Hand lettering should be done 
with black drawing ink. Border and other lines 
should be drawn with drawing ink and a ruling 
pen. Slightly sharper lines will result on the 
finished job if the lines are drawn on the reverse 
side of the negative —i.e., the side that will be 
next to the sensitized paper. 

Photographie paper is then exposed through 
this negative, and developed and fixed in the 
usual way. A double-weight paper stock with a 
velvet surface is suggested and should be the 
“hardest” available; e.g., Azo No. 5. The time 
of exposure is not critical, and with an ordinary 
printing box, 10 seconds will be about correct. 

~ Earl Schoenfeld 


O* interest to amateurs who don’t own photo- 
graphic equipment is the following method 
of blueprinting nameplates, suggested by Charle: 
F. MeMorrow, W1KLN: 

The nameplates are drawn with black drawin; 
ink on pure white paper, then taken to a blue- 
print maker and photostated. Care must be 
taken in cleaning the original drawing since the 
photostat will show dirt marks as well as the 
drawing. These prints turn out very well and are 
glued right to the panel with any good grade of 
glue, or they can be glued to a thin sheet of brass 
to make the usual type of removable nameplate. 
The background of the print is more gray than 
black, and looks well on either gray or black 
panels. After the glue has dried, the surface of the 
print is given a coat of lacquer (clear fingernail 
polish), and when dry will remain new-looking for 
a long time. 

A word about the cost. An 84 X 11-inch 
drawing will hold about 12 switchplates or about 
70 small one-line nameplates (114 X 14 inch), and 
costs 30 cents to photostat. 

It pays to make your own and have just the 
wording you want and any design you want. Of 
course your own labor comes cheap, and a bottle 
of glue will last a long time. 


PADDING FOR 'SPEAKER CABINETS 


ih CASE you're in need of a suitable absorbent 
padding material to deaden a loudspeaker 
cabinet — especially the bass-reflex type —a 
satisfactory substitute will be found in ‘“Chux,” 
a disposable baby diaper, available at the corner 
drugstore in case you have no little harmonies at 
your house. 


— Wécvo/4 


DRILLING GLASS PANES 


Aas way to drill a hole in # pane of glass is 
to use an old drill (that you have no further 
use for) and a high-speed electric drill. Place the 
glass on an absolutely flat surface, and turn on the 
drill, applying moderate pressure. After a time, 
the drill will become red hot, and then almost 
white hot. Suddenly it will fall right through as it 
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melts the glass. Do not try to take the drill out 
while it is still turning, but turn it off, removing it 
from the hole before the glass has had a chance 
to cool. The drill will be no good for drilling 
metal, or even wood, after use in this fashion, but 
it may be used on glass again. There will be a 
slight burr around the edges of the hole when it 
hardens, but this is usually of small consequence, 
and can be covered by a beehive or other type 
feed-through insulator. 
—J. A. Felthouse, KL7ED 


ANOTHER GLASS-DRILLING HINT 
ERE’S another way to drill glass, and it’s 
probably the best way if you have access 
to a drill press. If you don’t have a drill press, 
you will have to use another method. 
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Fig. 1-13 — Method 
of notching tubing for 
use in drilling holes 
through panes of glass. 
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Determine what diameter hole you want and 
obtain a piece of thin-wall brass or copper tubing 
of the same outside diameter. With a suitable 
saw notch the tubing as shown in the diagram, 
and mount the tubing in the drill-press chuck. If 
the tubing is of a larger size than the chuck ca- 
pacity it will be necessary to devise some sort of 
a holder. One way is to shape a wooden dowel of 
hard wood, one end of which will fit in the chuck 
and the other end of which will fit inside the 
tubing. A screw can be run through the tubing 
into the wood to hold it firmly in place. It is essen- 
tial that the tubing run true on the axis of rota- 
tion, with no wobble or shifting. 

The glass through which the hole is to be 
drilled should have a firm foundation on the drill- 
press bed. When drilling thick glass sheets a wood 
base is often used. However, for drilling such thin 
panes as window glass, it is strongly recom- 
mended that a layer of soft felt be placed unde 
the glass, 

A dam of putty or plaster of Paris is built uj: 
around the hole-to-be, and this is then filled with 
a mixture of water and Carborundum. Or, if no 
Carborundum is immediately available in the 
workshop, fine valve-grinding comp ind may be 
used. 

Now you're all sct to drill. The watchword is 
“take it easy.” Don’t use too much pressure, 
don’t try to go too fast, don’t try to force the 

operation. Use very light pressure, just enough 
so that the felt begins to give. After you've 
drilled through a couple of panes of glass (and 
have perhaps broken one) you'll get the “feel” 
of it, It is essential that the grinding compound 
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stay moist and fluid. Some of the water will pass 
through the slots in the tubing to the inside of the 
spot being drilled, thus keeping that area cooled. 
Tf not, there'll be a hot spot, and a good chance 
that the glass will crack. 

Keep plenty of water on the work and not too 
much pressure on the drill press, and you won't 
have any trouble. Coarse Carborundum will cut 
faster than fine powder or valve-grinding com- 
pound, but the hole won’t be quite as smooth. 

— Richard L. Baldwin, WI1ITKE 


A BATTERY-SAVER 


r you are like most amateurs, you probably 
run a big bill for batteries principally because 
you neglect to turn the switch off after some piece 
of incidental gear is used. By employing a timer 
switch made for gas-engine model aircraft, I really 
saved on batteries and cuss words. The switch 
ean be adjusted for a 5- to 10-minute period, and 
then wired in series with the usual filament 
switch. The price is reasonable and the timer 
surely pays for itself in saving batteries, which 
come rather high these days 


— RB. BE. TTenry, W8QBJI 


GETTING AT THAT 
CRAMPED SPOT 


eRv’s an old trick that still works... it 
might save you a bit of bother, Did you ever 
try to put a 6-32 nut into a spot where your 
fingers or your ‘‘long-noses’’ wouldn’t go? Just 
take a short length of solder, flatten the end a 
bit, and force it part way into the nut threads. 
Bend the solder into the form necessary to get 
down to that inaccessible bolt, and there you 
have it. Now all you have to do is to get at ihe 
bolt head with a serewdriver! If you can’t do 
that — you had better move the whole works. 
— Rh. 0. Deck, jr., W9J VI 


USEFUL TOOL FOR TVI REDUCTION 


HEN you start working on your rig to cut 

down harmonic radiation, you’ll find th: 
gadget illustrated in lig. 1-142 handy addition w 
your bag of tricks. It is a pick-up loop designed to 
permit easy and constant coupling to d.c. leads, 
feeders, tank coils, etc., to make your indicator a 
more useful and reliable device. 

An S-inch length of the new tubular 300-ohm 
Twin-Lead is used to form a hairpin loop, The 
wires at one end of the piece are joined, forming 
the loop, and a convenient length of 75- or 
150-ohm Twin-Lead is connected to the other 
end, running to a single-turn loop that fits around 
the coil in your: harmonic indicator. A Y%-inch 
slot is cut through the side of the hollow Twin- 
Lead, as shown. The little notches near the ends 
of the slot permit you to clamp the lead you are 
checking within the “probe” so that the lead 
and the hairpin loop run parallel for several 
inches. This provides maximum coupling to the 
lead, and also insures that the degree of coupling 
will remain constant while you work on the rig to 
reduce the amplitude of the harmonic flowing in 
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that lead. Thus you won’t have to wonder 
whether the ‘‘reduction” in the harmonic was a 
result of the change you made, or of a difference 
in the degree of coupling from one measurement. 
to another. 

The bare wires exposed at the joints in the 
probe may be insulated by melting a little of the 
brown dielectric from a scrap of the Twin-Lead 
and flowing it over the joint, as is done in mak- 
ing up the center joint in Twin-Lead folded 
dipoles. You can then use the probe around 
fairly high voltages without fear of electrocution. 
It is also possible to push the probe through 
small openings in the shielding of your rig to 
determine how much of the harmonic is still left 
inside. In low-power transmitters it is even pos- 
sible to place the pick-up probe right inside the 
tank coil. 
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Fig. 1-14 — Handy 
probe for use with a 
wavemeter in con- 
ducting tests to reduce 
TVI. The construction 
of the probe, which is 
made of the new tubu- 
lar Twin-Lead, is dis- 
cussed in the text. 
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When using the slotted probe to check an open- 
wire feed line, bow one side of the feeder for about 
six inches of its length and clamp the bowed 
portion inside the probe. In this way you’ll be 
able to check the effectiveness of your antenna 
coupler in knocking down the harmonic that 
gets out by way of the antenna. 

The use of the pick-up loop discriminates 
against stray pick-up from the fundamental 
signal, and gives you a reading of the harmonic 
only. In addition, it permits you to place the 
indicator on the bench, freeing the hand that 
would otherwise hold it to make adjustments 
on the rig. If you’ve tried to maintain con- 
stant coupling to a given circuit and make ad- 
justments on that circuit at the same time, 
you'll know what we mean! With this gadget it’s 
easy. 

— Richard M. Smith, W1F TX 


TOOL FOR REPLACING METAL TUBES 


toy “arrow” (wooden dowel with rubber 

suction cup at one end) is a handy gadget 

for replacing metal tubes in hard-to-get-at sock- 
ets. Toy stores have them at three for a dime. 
— Cliff Robinson, W1RQR 
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ADAPTER FOR OCTAL-BASE 
RECTIFIER TUBES 


nH: a handy idea for the workbench that 
permits interchange of any of the 5-volt 
octal-base rectifier tubes (5T4, 5U4G, 5V4G, 
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Fig. 1-15 — Jumpers 
added to an octal tube 
socket to permit use of 
various types of 5-volt 
rectifiers. 
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5W4, 5X4G, 5Y3G, 5Y4G or 524). All that is 
needed is the addition of a few jumpers as shown 
in Fig. 1-15. 
— Ward T. Watson 

W A. Mipcat has tried the above hook-up and 

e finds it most satisfactory. He cautions 
against the use of wafer-type sockets, which do 
not have the voltage-breakdown ratings of the 
molded bakelite or ceramic types. — Ed. 


LIMITING DRILL TRAVEL 


VEN in the most careful designs, it is often 
necessary to drill an extra hole or two after 
some of the parts have been mounted. To keep 
from ventilating some of the parts with the drill, 
start the hole, then remove the drill and slip a 
metal tube or wood block of the correct size over 
it, as shown in Fig. 1-16, and resume drilling 
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Fig. 1-16— Method 
of limiting the travel 
of a drill to prevent 
damage to parts which 
may have been 
mounted underneath 
the chassis, 


c A 
Drill Point ~s 


without danger of punching through. Unless an 
intermittent, low-resistance connection is specif- 
ically desired, it is advisable to remove the metal 
shavings after drilling. This is pretty hard to do 
unless some vaseline or cup grease to hold the 
chips has been spread over the point where the 
hole is drilled. The grease is wiped off after the 
drilling is complete. 
— John Alvin Weber, W5JJL 


PLUG-IN SHIELD CANS 


Wie building a new exciter, I found it neces- 
sary to shield one plug-in coil, but that meant 
a plug-in shield would be needed. After some 
thought the solution shown in Fig. 1-17 pre- 
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sented itself. It is passed along to others who may 
like to have good-looking gear but who can’t af- 
ford the commercially-built refinements. 


Fig. 1-17 — Ahome- 
built plug-in shield 
can that can be made 
from scrap parts. 


The shield is a square aluminum coil shield 
from a defunct b.c. set. The two square brass 
pieces are drilled as shown, mounted inside the 
can, and the whole works then plugs onto a pair 
of banana pins mounted on the chassis. 

— Bill Wildenhein, W8YFB 


SHIELD FOR MINIATURE TUBES 

H™ is un efficient and easy-to-make tube 
shield for “peanut” or miniature glass tubes. 

\s shown in Fig. 1-18, the shield is made from 

i short length of large-diameter copper shield 

braid. 


Seldered 


Tey 


Copper 
Braid 
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rayed 
Edges 
Fig. 1-18 — Improvised shield for miniature tubes. 


The diameter and length of the braid are deter- 
mined by the tube used, and should be chosen so 
as to form a tight fit over the glass envelope. Cut 
the length of braid about one-half inch longer 
than the tube, twist one end of the braid to- 
gether, and solder. This makes the top of the 
shield. The bottom of the shield is left frayed so 
that there will be numerous contacts with the 
metal chassis. A ground wire could be added to 
assure permanent connection, if desired. 

— Harry Star, WIMWO 


BREADBOARD-CONSTRUCTION HINT 


H™ to mount a toggle switch on a breadboard- 
construction job has been a problem that is 
hard to lick. They just aren’t built to be mounted 
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on a board. It can be done, however, by opening 
the “eye’’ of a }4-inch screw eye with a screw- 
driver blade, putting the barrel of the switch in- 
side the eye, and then clamping it there with gas 
pliers. The lock nut on the switch barrel can 
be used to hold the switch firm, and the whole 
assembly can then be fastened to the breadboard 
by screwing the eye into the wood. 
— William J. Wright, WSKYK 


SHIELDING KINK 


N some instances, such as in a high-gain audio 
amplifier, it is desirable to shield an individual 
component to reduce hum. A very effective shield 
can be made from the metal case of a discarded 
fluorescentight ‘‘starter” by removing the glass 
tube and condenser found inside and mounting 
the component inside on the terminal lugs. The 
result is shown in Fig. 1-19. 


Resistor. 


Terminal pins for 
external connections 


Fig. 1-19 — An effective method of shielding an indi- 
vidual component. The : of a burned-out fluorescent- 
light “starter” is used as shown. 


The assembly can then be grounded to the 
amplifier chassis by means of a cable clamp, or by 
drilling a hole in the top of the can and mounting 
with a 6-32 screw. The outside connections can be 
made with shielded wire to insure complete iso- 
lation. 

—G. W. Jerguson, W4L TI 


CHASSIS-CUTTING TOOL 


yiation or ‘“duck-bill’’ snips are the answer 
to the problem of cutting round or square 
holes in chassis. A }4 -inch hole is sufficient to get 
them started. With ordinary thicknesses of chassis 
material a square hole with practically no fillet 
can be cut easily. Likewise, round holes are 
cinch, Because any size hole can be cut using 
this tool, it is well worth its price of approxi- 

mately $4.75. 

— Lt. Cmdr. R. J. Slagle, USN, W3PD 


REMOVING GLASS 
FROM METER CASES 


FTENTIMES it becomes necessary to remove the 

glass face of a meter, either for repairs or 

for recalibrating the scale. A convenient way to 

do this is to bake the meter with an infrared 

heat lamp. This expands the bakelite or metal 

case but not the glass, allowing the latter to drop 
out “easy like,” 

— Ed. A. Kirchhuber, W2K JY 


2 Hints and Kinks... 


for the Receiver 


AN UNTUNED PRESELECTOR 


jAonee the old adage concerning the impos- 
sibility of “getting something for nothing” 
still holds, the addition of a simple untuned 6AC7 
preselector has been found to add much to the 
sensitivity and selectivity of small communica- 
tions receivers without a tuned r.f. stage ahead of 
the converter. For best results the preselector 
should be connected to the receiver with the 
antenna coil of the superhet directly in the plate 
circuit of the preselector, as shown in Fig. 2-1. 
This arrangement was found to be better than 
the choke-condenser coupling shown in Fig. 2-1B. 


Receiver 


To ANC. 
(8) 


Fig. 2-1 — This untuned preselector requires only a few 
components and a 6AC7, yet it will improve the per- 
formance of the ordinary variety of communications 
receivers having no preselection. An alternate method of 
coupling to the receiver is shown in B where an r.f. 
choke replaces Li in the circuit shown in A and is 
capacity coupled to the antenna winding of the receiver. 
C), Cs — 0.01 pfd. paper. 

C2, C3 — 0.1 pfd. paper. 

Cy — 47-pufd. mica. 

Ri — 1 megohm. 

Ro — 220 ohms. 

Rs — 47,000 ohms. 
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In receivers with separate antenna coils (for 
use with doublet antennas) the connections are 
quite easily made, and even in those with inter- 
nal grounds it is a simple job to unsolder the 
grounded end, and bring it out for use with the 
preselector. With such connections the reflected 
impedance in the plate circuit of the preselector 
is maximum at the frequency to which the mixer 
grid circuit is tuned, and therefore maximum 
gain is achieved at that frequency alone. The 
grid of the 6AC7 may be returned to the a.v.c. 
line if it is desired to make this additional change 
in receiver wiring, but it is not essential for 
smooth operation of the preselector. 

— Herbert L. Ley, jr. 


USING ONE RECEIVER TO CHECK 


LF. OF ANOTHER 

Wea a signal generator is not available, 
this simple means of lining up a receiver’s if. 

amplifier may help. 

The idea is to use a second receiver whose i.f. 
amplifier already is tuned to the desired i.f. The 
second receiver, used as a signal generator, is 
tuned to a station, The output signal then is 
taken from one of thei.f. stages and fed through a 
mica condenser to the i.f. amplifier of the first 
receiver. The first i.f. amplifier then can be lined 
up on this signal. 

— Kenneth S. Digre 


COMBINATION B.F.O. AND A.N.L. 
FOR THE SKY BUDDY 


HE combination b.f.o. and a.n.l. circuit used in 

the S-38 receiver can also be used in the 
Sky Buddy by substituting a 6SQ7 for the 76 
b.f.o. tube originally used. The 76 and its socket 
are removed, and an octal socket for the 6SQ7 
is installed in place. The circuit connections 
are shown in Fig. 2-2. The two diode plates are 
tied together and are connected to the control 
grid of the audio tube through a switch. The 
triode section of the tube is then wired as the 
b.f.0. 

In operation no trouble has been experienced 
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Fig, 2-2 — Circuit modifications required for the addi- 
tion of a noise limiter to the Sky Buddy receiver. 
C; — 100-ppfd. mica. 
Cs— 470-ppfd. mica. 
C3 — 0,01 -nfd. 400-volt paper. 
Ri. Re — 47,000 ohms, 14 watt. 
L—B.f.0. coil. 
S:—B.f.o. switch, 
S2—S.p.s.t. toggle switch. 
with the performance of the new b.f.o., and the 
limiter works very well. With the limiter switched 
into the circuit it is possible to hear signals 
plainly that were previously not even audible 
through the noise. Bi 

— Fred R. Mumma, We8KEK 


A SHORT-WAVE 
LOOP ANTENNA 


if AN attempt to receive DX broadcasts orig- 
inating in the U.S.A. and in London, I have 
been experimenting with antennas of various 
types in an effort to minimize interference from 
undesired stations operating on the same fre- 
quency, Since the local set-up makes it impos- 
sible to string up a terminated-rhombic antenna, 
I now use the old familiar loop, tuned to the de- 
sired short-wave band and rotated until one of 
the nulls is placed on the interfering station. 
While the performance of the loop does not com- 
pare with that of a rhombic, it does a better job 
of reducing interference than any other type of 
antenna for which space is available. 

The frame consists of a wooden cross, 19 
inches across by 25 inches high, on which are 
wound three turns of insulated No. 14 wire. 
The ends of the antenna are tied to the stator 
plates of a 35-ypfd. split-stator condenser. The 
condenser rotor and the center tap of the antenna 
are grounded to reduce hand capacity (and con- 
sequent change of tuning) to 2 minimum. 

For coupling the antenna to the receiver I first 
tried a single turn, inductively coupled to the 
three-turn loop. When this turn was connected 
to the 600-ohm input of the receiver, the antenna 
tuning was affected by the tuning of the receiver. 
This was tried on the 9,5-11.75 Me. short-wave 
broadcast band. 

Next I removed the coupling loop and substi- 
tuted a low-impedance match, tapping the an- 
tenna 14 inches from the center tap on each side 
and hooking the low-impedance leads to the re- 
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ceiver input. The loop was connected to about 4 
feet of twisted line and mounted adjacent to the 
receiver, 

The antenna tuning sharpened greatly and the 
signal strength came up to a level only one “S” 
point less than with a 75-foot antenna installed 
outside. 

The results with this arrangement were star- 
tling. Tuning to London each evening on the 
11.75- and 15.0-Me. bands, I was able to keep 
them tuned in fine, and placing the null on the 
interference cut it down two or three “S”’ points 
on the receiver’s meter. 


— Lt. Henry B. Plant, SC 


ANTENNA COUPLER FOR THE 
RECEIVER 


\ ODERN communications receivers possess 

different input-impedance characteristics, 
and receiving antennas, with their varying types 
of transmission lines, have different terminal 
impedances, Therefore it may be seen that the 
receiver transmission line should not necessarily 
be connected directly to the antenna binding 
posts on the receiver. An impedance mismatch 
will occur in many cases, and as a result, a 
lowered transfer of radio-frequency energy will 
exist between the transmission line and the re- 
ceiver input circuit. 


Cc To receiver 
To Antenna L; antenna 

ies GS) terminals 
Two-wire line 


4 


Fig, 2-3 — Antenna coupler for the receiver. 
11, La —15 turns No. 22-24 wire, tapped, on 1-inch 
diameter form. Sce text. 
L2— 3 turns wound between L; and L3. 
C — 50-pufd. variable. 


One of the simplest and most effective antenna 
impedance arrangements, known as the link 
antenna-coupling circuit, is illustrated in Fig. 
2-3. The correct adjustment of the secondary coil 
is determined by the “cut and try” method. 
However, each tap must be adjusted the same 
number of turns each side of the center tap on the 
coil. Condenser tuning will give a sharper im- 
pedance match than would be possible with the 
tapped-coil arrangement alone. 

— Art Monsees, W6HJP 


REDUCING NO-CARRIER NOISE 
IN F.M. RECEIVERS 


one KILL noise in f.m. receivers when no carrier 
is being received, try adding fixed bias to the 
limiter ¢ube. Sufficient bias should be used to cut 
the tube off, plus enough to keep the noise volt- 
age from drawing limiter grid current. 

— Robert G. Hester 
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IMPROVED “HETEROFIL” CIRCUIT 


Ate experimenting with various suggested 
“WHeterofil” circuits, I found that perform- 
ance was greatly improved by the use of the three 


aos 


Fig. 2-4— Improved “Heterofil” circuit developed by 
W7ABF, The three variable controls are not ganged. 


variable controls in the circuit shown in Fig. 2-4. 
It is suggested that condensers of high quality be 
used as others will impair the operation. 

— Robert H. Flagler, WABI 


DIODE PEAK CLIPPER 
WITHOUT BIAS BATTERIES 


n the course of trying several noise limiters, 
we attempted to use a pair of selenium recti- 
fiers in place of the 1N384 germanium diodes 
called for in the Handbook circuit. We found that 
instead of clipping at the 3-volt level that was 
supposed to be established by the bias batteries, 
the unit clipped at 8 volts peak-to-peak. Appar- 
ently the 5-volt drop that is encountered in the 
selenium rectifiers holds even at low current 
levels. 

The batteries were eliminated, therefore, re- 
sulting in the circuit shown in Fig. 2-5. The lim- 
iter clips at 5 volts, peak-to-peak, which has 
worked out well for high-impedance ’phones. 


2000/1. 
to 
20900 Nn. 


SELENIUM 
RECTIFIERS 


Fig. 2-5 — A diode peak clipper that requires no bias 
batteries. Two selenium rectifiers are used instead of 
the usual germanium crystals. 


The great advantage of the selenium rectifiers 
in this unit is the climination of the need for 
batteries. Any battery will wear out after a rela- 
tively short time, while the rectifiers used in this 
gadget will probably outlive your receiver. 

— Floyd Gardner, W9BQJT 


CAR RECEIVERS FOR MOBILE 


le you are planning a mobile 3.9- or 14-Me. 
’phone station for your car but don’t know 
what to do about a receiver/converter combina- 
tion, W8MGQ reminds us that there are car 
radios built that include the broadcast band and 
short-wave. Some can stand a little bandspread- 
ing, but otherwise they should be a natural. 
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MINIATURE BASS-REFLEX CABINET 


HETHER it’s a 3-, 4- or 5-inch ’speaker on 

your communications or midget broadcast 
receiver, the quality of reproduction will be 
greatly enhanced by mounting the ’speaker in a 
bass-reflex cabinet. A cost-free enclosure can be 
provided through the use of a cigar box obtained 
from your friend in the corner store. Cut a round 
hole of the proper size in the bottom of the box 
for the speaker as shown in Fig. 2-6. Then cut a 
rectangular aperture below the ’speaker hole. 
This should have an area approximately one- 


lid Mounting 
le screws 
Fig. 2-6 — Cigar- 
i) AC ut box bass-reflex cabi- 
FA and reflex net for a small 
4 holes *speaker. The holes 
S] may he covered with 
8 Basa=reflex cloth, 
aperture 

S 

Cigar box 


quarter that of the 'speaker opening. A small 
notch cut in the lid will permit the entrance of 
the leads. Then nail the lid tight. The improve- 
ment in quality will surprise you! 

— WM. V. Winston, W2EZC 


A FORWARD-READING S-METER 


H*s who build their own receivers often 
desire to include a carrier-level indicator in 
their sets. Unless one has a special meter whose 
normal needle position is at the right for zero cur- 
rent indication, the meter will read backward. 
This means that maximum deflection with signal 
applied will be to the left. In order to have the 
meter read to the right at maximum signal it is 
necessary to invert the instrument. This often 
spoils the finished appearance of the set. 

The circuit shown in Fig. 2-7 overcomes this 
difficulty. It consists of a v.t.v.m. with a modified 
Wheatstone bridge in the plate circuit. Values of 
components may, of course, have to be altered to 
adapt the circuit to conditions encountered in dif- 
ferent receivers. With the values shown the cir- 
cuit will function correctly with a 250-volt d.c. 
plate supply and an a.v.c. system developing up 
to 10 volts. 


Br 250V. 


Fig. 2-7 — Bridge-type forwurd-reading S-meter- 
Ri—1 megohm, 14 watt. 

Re — 22,000 ohms, 14 watt. 

Rs, Rs — 47,000 ohms, 14 watt. 

Ra — 0.1-megohm potentiometer. 

MA — 0-1 d.c. milliammeter. 
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To adjust the range initially, ground the re- 
ceiver a.y.c, circuit and set Ry for zero meter 
reading. Then remove the ground and tune in a 
strong signal. Note the point of maximum de- 
flection, which should be at: nearly full scale on 
the meter. If it is not, the value of R3 and Ps may 
be changed. Both resistors must be changed an 
equal amount to sustain balance in the bridge. 
Tnerease the resistance if the meter reads too high; 
decrease it if the reading is too low. A second 
method of adjustment is to insert a variable 
resistor between points X and Y. This may be a 
wire-wound resistor with a slider or a wire- 
wound potentiometer or rheostat. The first 
method eliminates the extra control, and thus is 
preferable. 

A higher-range meter may be used, but the 
full-scale value should not exceed the maximum 
rated plate current drawn by the tube with zero 
grid bias. 

— Kenneth M. Miller, W9NQT 


SIMPLIFIED DESIGN OF 
LOW-FREQUENCY DISCRIMINATOR 
TRANSFORMERS 


hes action of FCC in permitting n.im. on 
some of the lower-frequency bands has stimu- 
lated interested amateurs to build limiter-dis- 
criminator units to be added to their 455-ke. 
receiver i.f. amplifiers. At present, 455-ke. dis- 
criminator transformers are not available on the 
market, and the design of such a transformer 
without a great deal of laboratory equipment is 
quite difficult. Most standard 455-ke. i.f. trans- 
formers are not adaptable. The coupling between 
the primary and secondary windings is quite 
critical for correct bandwidth, and can be ad- 
justed only by sliding the coils up and down the 
form, a most difficult operation. It is possible, 


Fig. 2-8—A method of overcoming the lack of low-frequency dis- 
Two separate tuned circuits are coupled 
through a fixed capacitance. Bandwidth is then adjusted by means of a 


criminator transformers, 


small mica trimmer, C. 


C — 3-30 pyfd. trimmer. 
Ci, C2 — 100-pyfd. trimmer. 
Cs — 47-pyfd. mica. 

Cy, Cs — 100-pyfd. mica. 


transformer. 


however, to couple the primary and secondary 
windings capacitively, which makes the band- 
width adjustment merely a small trimmer con- 
denser. 

The circuit is shown in Fig. 2-8. Inductances 
1; and Zz are pies from any replacement 455-kc. 
if. transformer. C, the bandwidth control, is « 
3-30 yufd. mica compression trimmer. The two 
coils have no magnetic coupling between them 


Ru, Re, Ra — 0.1 megohm, % watt. 
Li—1.5-mh. pie from 455-ke. i.f. 


Lz2— Same as Jy, but center-tapped. 
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and are preferably mounted in separate shield 
cans. The unbalance provided by C causes cur- 
rent to flow in the secondary of the same phase 
which would be supplied by straight magnetic 
coupling. Thus, to change the bandwidth, merely 
adjust C, tune C; for maximum a.m. output, 
tune C2 for minimum a.m. output, and the job is 
done. A few trials should give the desired band- 
width. 
~ Harry R. Hyder, W8NVI. 


CURE FOR UNTUNABLE SIGNALS 


RE you hearing a miscellaneous jumble of 
untunable signals in the 28-Mc. band? If so, 
look to your antenna change-over relay and clean 
up its contacts. Oxidized silver is probably acting 
as a rectifier, 


NO-KINK SCHEME 
FOR "PHONE CORDS 
I ERE is a kink destined to solve that ever- 

present problem of headphone leads getting 
in the op’s way. Run an extension lead from 
the receiver up the wall and along the ceiling of 
the shack. Put a ’phone jack on the ceiling over 
the operator’s position. By inverting the earpieces 
the cords go right up, completely out of the 
way. 

— J.C. Nelson, W2FW 


MOBILE RECEIVER FOR 
75-METER 'PHONE 
1rH 75-meter ’phone open to mobile opera- 
tion, the question of a receiver can be solved 
easily by anyone who owns a BC-454 (3 to 5 Mc.) 
Command receiver, and who has a broadcast set 
installed in his car. 

The BC-454 was found to be unsatisfactory 
when used alone, lacking both selectivity and 
audio output, but when its 1425-ke. 
i.f. circuits were used to introduce 
the hamband signals to the car re- 
ceiver, in “‘Q5-er” fashion, both of 
these shortcomings were overcome, 
In fact, it is necessary to use only 
the first three tubes in the BC-454. 
This lowers the “B”-supply drain, 
and results in less “hash” than 
when the if. stages of the BC-454 
are used. 

A double-pole double-throw switch 
is used to switch the BC-454 receiver 
out of the circuit when it is desired 
to use the broadcast set for its 
original purpose. 

— Marion D. Conham 


DIODE NOISE LIMITER 
FOR CAR RECEIVERS 


Ie 18 not necessary to have an extremely hot 
receiver for the mobile station, since noise is 
almost always the limiting factor, rather than 
receiver sensitivity. Even if you have your own 
car noise suppressed completely, the racket from 
other cars can give you plenty of trouble. A sim- 
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2wo. DETECTOR 


7 Audio 


Fig, 2-9 — Schematic diagram of a simple diode noise 
limiter for use in a cur radio receiver. If the a.v.c, voltage 
comes from the plate of the lust i.f. tube, ignore the 
a.v.c. connection. If it comes from the second detector 
and does not use the same diode for both detection and 
a.y.c., change the circuit so it does. ‘Try connecting the 
a.¥.c. to points X, Y, and Z, in that order. ‘I'ry con- 
necting point A to cathode, or ground, whichever gives 
best results. Use a 616 as first choice, in preferenve to 
a OALS. Do not use a crystal diode. Resistor Ri appears 
only in some receivers and may be left in the circuit. 


ple and effective noise limiter is shown in Fig. 
2-9. It works only with diode tubes; don’t try a 
crystal diode —it won’t work. Use a 6H6 in 
preference to the 6AL5. Avoid the use of a limiter 
which requires a knob adjustment. The one 
shown is the automatic-level type, and it does a 
nice job. 
—R. V. Anderson, W3NL 


COUPLING 500-OHM ‘PHONES TO 
THE RECEIVER 


ITH tube-to-500-ohm-line transformers still 
scaree, many amateurs are faced with the 
problem of using 500-ohm ’phones with their re- 
ccivers without burning out the output_tube, its 


Fig. 2-10 — Proper operation of the output stage of the 
receiver when 500-ohm "phones are used is provided by 
the connection of a d.p.d.t. switch, as shown, All other 
parts shown in the diagram are those usually found in 
the receiver. 

C; — 0.01-yfd. 600-volt paper. 

C2 — 0.005-ufd. 600-volt paper. 

C3 — 10-pfd. 25-volt electrolytic. 

Ri —0.47-megohm, 4 watt. 

Re — 470 ohms, 2 watts. 

Si — D.p.d.t, toggle switch. 

T:1 — Tube-to-voice-coil transformer, 


21 


plate by-pass condenser, the output transformer, 
or all three, because of high peak voltages de- 
veloped as a result of operating the tube with 
improper load on the voice-coil winding. 

Operating the output tube as a cathode fol- 
lower, as shown in Fig. 2-10, solves all of these 
problems with the additional advantage of pro- 
ducing excellent frequency response and very low 
distortion. By the addition of a double-pole 
double-throw toggle switch as shown, and a little 
rewiring of the components that are already in 
the receiver, proper operating conditions under 
both ’phone and ’speaker loads can be easily 
achieved. 

— Robert C. Potter, VE8TO 


A NOISE LIMITER USING 
GERMANIUM CRYSTALS 


Ms stations are bothered by ignition and 
other noises, often to the point of spoiling 
what would be a good QSO. Asa result of the war, 
there has been developed a diode that has char- 


Fig. 2-11—A 

second-detector- 

and-noise-limiter 

cireuit utilizing 

germanium crys- 

tal rectifiers in- 

stead of tubes, 

C,, C2-—47- 
pafd. mica. 

Cs, Cs — 0.1- 
afd. paper. 

Ry — 47,000 
olims. 

Re — 0.27 
megolim. 

Rs —0.1 
megohm. 

Ra — 0.33 
megohm. 

Rs—1 

= megohm. 


Last LE Transformer 


Cs 
ye 


Noise Limiter 
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acteristics such that a remarkable noise limiter 
can be built into most communication receivers 
with a minimum of change. The diode is the 1N34 
Sylvania germanium crystal which exhibits polar- 
ized nonlinear current-voltage characteristics. 
This diode starts to work with much less signal 
than the typical vacuum-tube diode and has less 
electrostatic capacity, muking it more suitable 
for use in a high-frequency i.f. amplifier. The 
circuit shown in Fig, 2-11 is in use by the writer. 
A brief description follows. 

In the schematic the diode load resistor is the 
series combination of 2; through 24. C; and C2 in 
combination with 2, make up the r.f. decoupling 
network. 

Resistor [2 is where the noise is dissipated. As 
can be seen, the 1N34 germanium diode is con- 
nected in shunt across the resistor after first being 
connected through a 0.1-second time-constant 
RC network. Fz is an audio decoupling resistor 
before the audio output network, [2 plus C4. 

This limiter is remarkably effective on noise or 
pulses of steep wave front and short duration 
such as are emitted by automobile and aircraft 
ignition systems. 

—Wnm. F. Frankart, W9KPD 
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AN “INTERCOM,” "PHONO-AMP" 
AND RECEIVER COMBINATION 


HIS combination intercommunication system, 

phono-amplifier and conyentional receiver 
arrangement may prove handy in a ham shack or 
club room. 


Receiver “Speaber Th 
Net 


2nd Det. 
Ist At ANC 


<= = 


Fig. 2-12— Combination radio, phono-amplifier, and 
intercommunication circuit using a standard receiver. 
C;, Co—0.01 pfd. 

Cy — In receiver. 

Ry — l-megohm “inter-com” gain control. 

Re — In receiver. 

In receiver, volume control. 

megohms. 

gang single-pole 3-position switch. 
crophone transformer. 

. transformer secondary, in receiver. 

*Speaker output transformer. 


Fig. 2-12 shows the output circuit of my super- 
heterodyne receiver and the modifications and ad- 
ditions necessary to permit this flexible operation. 

With Sy in position B, and S; in position 2, the 
detector circuit of the receiver is con- 
nected to the triode section of the 
second detector and the receiver “RF 
‘speaker is connected to the output 
transformer, 73, in a normal manner. 

With S; in position 2 and S» 
at C, the triode section of the 6SQ7 
amplifies speech from ’speaker No. 
2 (used as a microphone) through the micro- 
phone transformer, 7;. ‘Speaker No. 1 is still 
connected to the output transformer, 7’3, and 
receives the “‘output”’ of ‘speaker No. 2. Push-to- 
talk operation, with control at the receiver end 
of the circuit, is possible by placing S; at D. 
Phono-amplification is obtained with S2 at A. 

With Ss at either A or 2, on either phono- 
amplifier or radio, ‘speaker No. 1 may be used 
alone, if S; is at £. However, if S; is at D, both 
speakers are operated in parallel. 

In the present installation, we have our remote 
"speaker (No. 2) located in the movie-projection 
booth. By connecting the primary of a second 
microphone transformer to terminals X and Y, 
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and the secondary to the phono-jack in the movie 
sound amplifier, we are able to pipe radio pro- 
grams or music from records into the movie hall, or 
to use either ’speaker for announcement purposes, 
— Lyman H. Howe 


IMPROVED OSCILLATOR- 
MIXER COUPLING 


santana who has been aggravated by that 
troublesome interaction between mixer and 
h.f.-oscillator circuits known as “pulling” will 
find the use of an untuned bufier stage interposed 
between the oscillator and the mixer an effective 
means of reducing the trouble. This method is an 
improvement over the usual pentagrid-converter 
arrangement, in that while the former provides 
good isolation, it does so at the expense of lowered 
sensitivity, because the conversion transcon- 
ductance of the tube is comparatively low. 

Tn order to achieve freedom from pulling, and 
at the same time maintain mixer sensitivity, an 
untuned triode may be used as a buffer, as shown 
in Fig. 2-13, This takes advantage of the fact that 
although the control grid has a large influence on 
the plate circuit of a tube, the influence of the 
plate on the control grid is negligible. We have, 
then, 2 one-way affair that does not allow the 
mixer tuning to “back up” into the oscillator. 

The grid of the triode is coupled to the tuned 
circuit of the oscillator, and the plate of the 
triode is, in turn, coupled to the tuned circuit of 
the mixer, the connection being made by a tap on 
the tuning coil of the mixer only a turn or two 
above ground. This permits the use of a high- 
sensitivity tube such as the 6AC7/1852 or 6SK7 
as a mixer. 

It should be noted that poor interstage shield- 
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Shi 
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ISOLATING 
TRIODE STAGE 


Fig, 2-13 — An untuned buffer stage used to provide 
maximum isolation of the h.f. oscillator and mixer cir- 
cuits to reduce “pulling.” 

Ci, C2, Ca, Cs — 0.01 -pfd. paper. 
C; — 220-pyfd. mica, 

Co, Cr — 0,005-ufd. paper. 

Ri, Ro —0.1 megohm. 

Rz — 2200 ohms. 


Ra — 0.47 megohm. 

Ra — 22,000 ohms. 

Rs, Rs, Ro — 47,000 
ohms, 


Kz — 10,000 ohms, 
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ing or injudicious placement of parts will tend to 
undo the benefits of the isolating triode. Con- 
versely, any measure designed to prevent the 
oscillator and mixer from coupling by means 
other than through the triode buffer stage will 
make the arrangement more successful. 

Choice of a 6C4 miniature triode is favored be- 
cause the tube is small, its power drain almost 
negligible, and it seems to give results equal to 
those obtained with pentodes, in spite of expecta- 
tions to the contrary. 

The results have been something more than 
encouraging. Over all amateur frequencies up to 
30 Mc., sharp tuning peaks in the mixer stage are 
regained without disturbing the oscillator fre- 
quency, and the receiver can be peaked for maxi- 
mum sensitivity with decidedly less need for re- 
adjustment. In addition, the buffer presents a 
constant load to the oscillator, eliminating the 
trouble encountered in some receivers of oscillator 
failure in certain parts of the tuning range. No 
longer are dead spots encountered as the receiver 
is tuned through its range. 

No doubt there is room for more experimenta- 
tion on this subject, and it is hoped that others 
will be stimulated to make similar investigations 
along this line. 

— Clyde P. Brockett 


TELETYPE RECEPTION WITH 
MAKE-BREAK KEYING 
MATEURS who are now using teletype machines 
for communications work may be inter- 
ested in a system that was developed and 
tested by the writer in 1946 [and described in 
detail in June, 1949, QST' — Hd.). As at that early 
date there seemed to be no amateur interest in 
this form of communication, 
the work was dropped. This 
system uses off-on keying and 
gets around the necessity for 
using two-tone modulation or 
frequency-shift keying. It has 
a very substantial capability 
of discrimination against noise. 

A loop circuit was set up 
between locations in down- 
town and midtown New York 
over a 5-mile path. The 11- 
and 2-meter bands were used. 
Both teletype machines were 
located downtown. Transmis- 
sion north was accomplished with a surplus 144- 
Mc. crystal-controlled transceiver with one-watt 
output. The signal was received on a similar unit 
and retransmitted south by a 10-watt 11-meter 
transmitter. The signal was picked up on an 
SX-28 and fed into the receiving teletype 
machine. 

This location was extremely noisy — the S- 
meter readings averaged around S7 on building 
noises of all types. Haywire antennas were em- 
ployed so the signal never boosted the S-meter 
reading much beyond 89. Despite this severe 
handicap, the system worked very well. Amateur- 
teletype fans should obtain excellent results as 


465KC. 


TO AUDIO AMPLIFIER 
Fig. 2-14 — Circuit diagram of the second-detector circuit used with a standard 
communications receiver. The blocking oscillator provides noise pulses for the 
“mark” teletype signal. 
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they will rarely, if ever, encounter such poor 
receiving conditions, 

The receiver circuit is shown in Vig. 2-14. 
A reverse-diode r.f. noise limiter is used in con- 
junction with a blocking-oscillator “tone-noise 
generator.” The audio amplifier of the receiver 
can be followed by an audio filter, if desired, or 
the output can be fed directly into the rectifier. 
The rectified audio output of an SX-28 is suffi- 
cient to operate the teletype relay directly. The 
low-current, teletype relay generally used in 
radioteletype work will reduce the audio output 
requirements. 

The blocking oscillator shown in the diagram 
operates at the receiver’s intermediate frequency. 
The repetition rate can be adjusted to any con- 
venient frequency; between 400 and 600 cycles is 
a good choice. The output level of this oscillator 
is not important because the noise limiter clips 
the peaks. When the carrier is “on,’’ the limiter 
operates and the locally-generated noise of the 
blocking oscillator is squelched. The carrier “on” 
condition thus becomes the teletype ‘“space” 
position. The carrier “off” condition permits the 
blocking oscillator and any received noise to 
make the “mark” signal. 

The system will operate successfully until the 
signal drops below the level of limiting or until 
local noise becomes so continuous that it keeps 
the receiver squelched all the time. The random 
nature of most received noise makes this an 
extremely unlikely occurrence. 

— Dana A. Griffin, W2AO0E 
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SECOND DETECTOR 
6HE 


C, ~ APPROX. 0.006 psf. 
R,~APPROX. 0.1 MEGOHM 


REPETITION RATE DETERMINED 
BY VALUES OF C, § Ry 


MODIFYING THE HQ-129-X 
FOR N.F.M. RECEPTION 
(Goes Figs. 2-154 and 2-15B will acquaint 
the reader with the circuit modifications 
made in a well-known communications receiver, 
the HQ-129-X, to convert it into an a.m.-n.f.m. 
receiver. It will be seen that a ratio detector is 
used. The output on n.f.m. will be somewhat less 
than on a.m. because Ri, which is a rather heavy 
load, is across the total output of the two diodes 
in the n.f.m. position. If desired, this resistor 
could be left in the circuit at all times, thus equal- 
izing the a.m. and f.m. audio outputs. A crystal 
diode was substituted into the noise-limiter cir- 
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cuit so that the detector would be more or less 
balanced. 

The only disadvantage in using this circuit lies 
in choosing a proper value for Ry. Although the 
value given works satisfactorily, the exact value 
should be determined experimentally, using a 
100,000-ohm potentiometer in each receiver set- 
up for maximum results. The lower the value of 
resistor /), the better the performance from the 
standpoint of independence of amplitude varia- 
tions. On the other hand, raising the value of I, 
inereases the sensitivity. The optimum value of 
this resistor depends on the selectivity curve of 
the if. amplifier and the characteristics of the 
detector transformer, and hence must be deter- 
mined experimentally in each installation. 

Alignment of the ratio detector is similar to 
the alignment of a discriminator. However, in the 
absence of instruments the following procedure 
can be used: First, tune in an unmodulated car- 
rier and adjust the transformer primary tuning 
for maximum output, as indicated on the S- 
meter, To adjust the secondary, tune in an 
amplitude-modulated signal and adjust the sec- 
ondary tuning for minimum audio output. The 
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kept in mind, however, it should not be difficult 
to arrive at a modification that will work in 
whatever type of receiver you may happen to 
have. 

—L. H. Allen, W4IZH 


MODERNIZING THE 
PREWAR HRO 

rrer extended use at WS8GZ the writer be- 

lieves that the following suggested conversion 

represents a worth-while improvement in any 
prewar HRO. What the author has done is to 
apply to the HRO the improved circuit of the 
HRO-7, with certain minor modifications die- 
tated by simplicity. 


Conversion of the H.F. Oscillator 


Conversion of the high-frequency oscillator 
consists of substituting a 6C4 and associated 
QA2 regulator tube in place of the 6C6 or equiva- 
lent oscillator and the adding of a temperature- 
compensating condenser across the oscillator 
bandspread trimmer condenser. Circuit details 
are given in Fig, 2-16. 

Remove the present hf. 
oscillator tube and socket 
from the chassis. With a hack- 
saw blade or similar tool en- 
large the present tube-socket 
hole into a rectangular hole 
approximately 114 by 2 inches, 
Cut a piece of sheet alumi- 
num into a rectangle approxi- 
mately 23 inches by 2% 
inches, On this piece of alu- 


(A) minum mount the sockets for 


the 6C4 and 0A2 tubes. Space 

these sockets approximately 

114 inches between centers. 
CG This socket assembly is now 
centered over the rectangular 
hole in the chassis and fas- 
tened in place by means of 
small bolts or rivets in each 
corner of the aluminum sheet. 
The 6C4 tube must be located 
toward the front. Connect 


(B) the 6C4 and OA2 as shown in 


the wiring diagram of Fig. 


Fig. 2-15 —A —HQ-129-X second-detector circuit, B—circuit revisions 9.46, 


necessary to provide alternative a.m.-f.m. reception. 


u.m. carrier should be kept “on the nose” of the 
if. in this adjustment. A final check on a narrow- 
band f.m. signal will show whether or not the 
system is reasonably well balanced. When the 
detector is working properly the speech from a 
good n.f.m. signal will sound undistorted and the 
audio volume will not change when the manual 
r,f. gain control is yaried over a considerable por- 
tion of its range. 

Application of the ratio detector to other types 
of receivers will, of course, differ in detail depend- 
ing upon the particular type of second-detector 
circuit employed. If the fundamental circuit is 


Temperature Compensation 


Temperature compensation is obtained by con- 
necting a 10-pufd. ceramic condenser, with a co- 
efficient of — 0.00077 pufd./upfd./°C, across the 
oscillator bandspread trimmer condenser. This 
temperature compensation is used on the 28-, 
14- and 7-Mce. coils. It cannot be used on the 
3.5-Mc. coils without modifying the coil-assembly 
components, which is hardly worth while. 

Remove the h.f. oscillator brush board (the 
bar with four contact fingers in the right-hand 
coil slot) and add a fifth contact arm to this 
brush board, by using a piece of spring brass or 
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uny other similar material. The brush board is 
already drilled and slotted for the fifth contact. 
All that is necessary is to fashion the arm out of 
suitable metal and fasten it on the board with a 
small bolt or rivet. If you desire, a new 5-contact 
brush board can be purchased very cheaply 
directly from the National Company, Malden, 
Mass. 


H.F OSCILLATOR Re 


B+ 


To Grid 
No. 2 of 
Mixer 


ig. 2-16 — Revisions in the high-frequency oscillator 

elreult, 

C) —10-pyfd. ceramic, —0.00077 pyufd./ppfd./°C (see 
text). 

C2 — 100-pyfd. ceramic. 

C3 —0.01-pfd. mica, 600 volts. 

Cy — 0.1-pfd. 400-volt paper. 

Ri — 22,000 ohms, 14 watt. 

R2z — 5000 ohms, 10 watts. 

Rs —0,1 megohm, 1 watt. 


Connect the temperature-compensating con- 
denser from this new contact arm to ground. Be 
sure to leave the condenser leads long enough so 
that the compensating condenser can be pressed 
against the 6C4 oscillator tube. Use a small 
ceramic stand-off insulator to support this con- 
denser and give it mechanical rigidity. 

Next remove the 28-Mce. h.f. oscillator coil can 
from the plug-in rack and remove the coil as- 
sembly from its shield can. Solder a connection 
from Contact 1 (it is plainly marked and was 
previously unused) to the stator connection of the 
bandspread trimmer condenser. Make it short 
and stiff for mechanical rigidity. Replace into 
the shield can and back onto the rack. Repeat 
the operation for the 14- and 7-Me. coils. Leave 
the 3.5-Me. coils untouched. 

Warm up the receiver and realign the band- 
spread trimmer on the h.f. oscillator coils for 28, 
14 and 7 Me. This is Adjustment 7 in the HRO 
instruction manual. A slight decrease in capacity 
is necessary, because you have added 10 pyfd. 
across this trimmer. Remember that the h.f. 
oscillator should always be on the high-frequency 
side of the signal, so if your oscillator tunes at 
two points the counterclockwise one is the correct 
point. See page 8, HRO instruction manual. 
Check your bandspread. On the 28-Me. coil, 
28.0 Me. should come at 50 on the dial and 29,7 
Me. should come at 450 on the dial. Similarly, 
the band limits for the 14- and 7-Me. coils should 
come at 50 and 450. If the bandspread is out, 
realign as outlined on pages 8 and 9 of the 
manual. 

Exact temperature compensation is secured by 
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pressing the compensating condenser closer to 
or farther away from the 6C4 oscillator tube. In 
the writer’s receiver the correct, point is approxi- 
mately 1% inch from the center of the side of 
the 6C4 tube. At W8GZ this adjustment gives a 
maximum drift at 29.7 Me. of plus or minus one 
(1) dial division, starting with an absolutely cold 
receiver. 

Tf the oscillator “sqegs,” or operates at several 
frequencies simultancously, reduce the grid leak 
to around 18,000 ohms or else use a grid conden- 
ser of lower capacity. Do not change the oscillator 
coil! 

A final point on temperature compensation. 
Remember that a cold coil plugged into a hot re- 
ceiver will have some drift in spite of your com- 
pensation. You can correct this by keeping the 
extra coils on top of the receiver or any other 
place where their temperature will be substan- 
tially the same as that of the receiver. If you 
desire, you can introduce additional temperature 
compensation directly into the plug-in coils by 
removing the coils from their shicld cans and 
soldering a small negative-coefficient condenser 
from Terminal 1 to Terminal 4 on the 28-, 14- 
and 7-Me. coils. The exact size of this condenser 
will depend upon your own particular HRO. 
After adding the condenser you must still be able 
to “zero” the oscillator with the bandspread 
trimmer condenser. The writer’s experience has 
been that condensers of from 3 to 5 pufd., with a 
coefficient of — 0.00077 /pufd./ppfd./°C, are about, 
the maximum usable capacities. A little trial and 
error will give you the best possible combination. 
However, unless you do a lot of coil shifting this 
coil compensation is hardly necessary. 


Noise Limiter 

At W8GZ one of the rhombic antennas parallels 
a state highway for nearly 1000 feet. The ignition 
interference is terrific! After much cut-and-try, 
the writer settled upon the circuit shown in Fig. 
2-17 as giving the best results with a minimum of 
change in the HRO. 

The first step is to take your HRO “as is” 
(either with or without the h.f. oscillator con- 
version). Connect a signal generator or some 
source of definitely fixed and unvarying signal to 
the antenna terminals and feed a 28- or 14-Mc. 
signal into the receiver. The exact frequency is 
unimportant. Tune in this signal very carefully 
and make a note of the S-meter reading. You are 
now ready to begin work. 

Remove the 6B7 second detector and its socket 
from the chassis and replace with a 6H6 socket 
and tube. Connect it as shown in Fig. 2-17. 
Mount the 6H6 noise limiter and 6SJ7 first audio 
into the chassis directly behind the S-meter, the 
6H6 noise limiter to the front. The noise-limiter 
control is mounted to the lower right of the head- 
phone jack. Connect as in Fig. 2-17. Both 6H6 
tubes use 4.3-ohm 2-watt resistors in series with 
the heaters to reduce the voltage at the sockets to 
5.0 volts. 

The noise-limiter control may be either a 0.5- 
megohm potentiometer with a tap at 20,000 to 
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Fig. 2-17 — The revised second detector and first audio, and the new limiter, are from the circuit of the HRO-7. 


C; —270-pufd. mica or ceramic, 

C2, C3 — 100-yufd. mica or ceramic, 

Cy, Cs, Co, Co, Cro, Cn —0.1-pfd. 400-volt paper. 

C7 —0,01-gfd. 600-volt paper. 

Cs — 25-pfd. 50-volt electrolytic. 

Ri, Ris — 47,000 ohms. 

Re, Ro —0.47 megohm. 

Rs, Re — 1.5 megohms, 

Rs —0.5-megohm potentiometer tapped at 22,000 ohms 


25,000 ohms (Fig. 2-17) as is used at WSGZ, or it 
may consist of a 0.5-megohm potentiometer 
shunting a 22,000-ohm and a 0.47-megohm re- 
sistor (Fig. 2-18) as in the HRO-7. 

After completing the wiring realign the 6H6 
second detector for maximum output. (Refer to 
Adjustment 13 and 14, HRO instruction man- 
ual.) 

Reconnect the signal generator or signal source 
and again tune the signal in carefully as before. 


| aed To 6H5 


Limiter 


To Ry 
Fig. 2-18 — A substitute circuit for Rs of Fig. 2-17. 


The S-meter reading will now be somewhat lower 
than it was before adding the noise limiter. Using 
a long screwdriver or similar tool very carefully 
increase the capacity of the crystal-filter output 
coupling condenser by turning clockwise (Adjust- 
ment 9, HRO instruction manual) until the S- 
meter reads the same as before installing the 
limiter. Do not go beyond this point or you will 
lose selectivity. 

Your conversion is now complete, The S-meter 
should operate exactly as it did before conver- 
sion. You have a receiver with an extremely 
stable oscillator and an excellent noise limiter — 
and last but not least the over-all gain of your 


(IRC Type D17-133X) or as in Fig. 2-18, 

Ke, Rz, Rs, Rio — 0.22 megohm. 
Rai — 0.5-megohm volume control. 
Riz, Ris — 0.82 megohm. 
Kas — 2200 ohms. 
Ris —0.1 megohm. 

All resistors half-watt. 
S$: — Switch mounted on Rs; (IRC No. 43). 


receiver is slightly higher than it was before you 
started work. While you are at it hadn’t you 
better check your tubes and then touch up the 
alignment of the entire receiver in accordance 
with the procedure outlined in the instruction 
manual? 

— Loren G. Windom, W8GZ 


{Eprror’s Norz: Owners of early-model HROs are referred 
to another conversion article on this receiver, ‘ ‘Souping 
Up’ « War-Surplus HRO," by Paul D. Rockwell, W3AFM, 
in February, 1949, QS7'.) 


SELECTIVITY .. . AND MORE 
SELECTIVITY 

PPARENTLY you have to hear the W9ADH re- 

ceiver (“A Super-Selective C.W. Receiver,” 

August, 1948, QS7’) before you really wake up 
to this selectivity business. Harold Leighton, 
W9LM, writes to tell what he did after listening 
to the receiver on several occasions. He was so 
impressed that he wanted something like it. He 
had a McLaughlin Selectable-Sideband Adapter 
(April, 1948, QS7’) on the tail end of his HQ-129, 
but it wasn’t good enough on c.w., so he added a 
little additional selectivity. He took six Hammar- 
lund SS-50 transformers (special low-frequency 
transformers available for the McLaughlin sys- 
tem) and increased the separation between pots 
by 36 inches, to loosen the coupling. He then built 
an if. amplifier using two of these transformers 
between each stage, and patterned the detector 
circuit after the McLaughlin design. For a 50-ke. 
b.f.o. he used the coil from a BC-453 surplus 
unit, padded with micas and tuned by a 100-ppfd. 
variable, 

To give him the various degrees of selectivity 
he wants, a 4-position switch is used. The first 
gives straight audio output from the HQ-129, 
with the crystal filter in Position 4. In the second 
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position, the headphone output is taken from the 
selectable-sideband adapter. Position No, 3 gives 
the receiver selectivity plus the selectable-side- 
band adapter selectivity plus the six loose- 
coupled SS-50s selectivity, and No. 4 uses all 
this plus an audio filter! A beat note of about 375 
cycles is generally used, and in Positions 3 and 4, 
no signal has ever been heard on the other side of 
zero beat, and practically all signals are gone by 
the time the beat reaches 800 cycles on the high 
side. Plates have been removed from the band- 
spread condenser in the 129, and only 150 ke. is 
covered on 14 and 28 Me., and on 3.5 and 7 Me. 
only 30 ke.! The main bandset condenser is reset 
to cover the band. On 40 and 80 meters, all of the 
selectivity can be used practically all of the time. 
The most trouble with drift comes from the HQ- 
129 b.f.0., which is used only in Position 1 and so 
is of little importance. Fine tuning is available on 
the 50-ke. b.f.o., however, and a handy gimmick 
is the pair of pencil marks on the panel that per- 
mits flipping the b.f.o. from one spot to another 
‘hat gives exactly the same beat note on the 
other side of the signal. 


SOURCES OF "SHARP” 
LOW-FRLEQUENCY I.F. TRANSFORMERS 
MATEURS interested in the construction of their 
own Qé5-er strips will be interested in the 
following Ictters bearing on the surplus sources 
of hard-to-find low-frequency i.f. transformers: 
I’rom George Goldstone, W8MGQ: “The CFI 
unit from an ART-13 transmitter has some coils 
that might be used in sharp low-frequency trans- 
formers. The little unit marked 
‘Z-2201’ (there are two in a CFI) 
contains a 50- and a 200-ke, tuned 
circuit. Both inductors are slug- 
tuned in powdered-iron pots, and 
they are mounted side by side in a 
bakelite housing inside a shield can. 
By removing the 200-ke. coil and 
substituting the 50-ke. coil from 
another unit, it should be possible 
to make a fair transformer. On the 
Q-meter, the 50-kc. coil shows a Q 
of 80 at 85 ke., just twice that of the 
coils in the 85-ke, transformers used 
in the BC-458. Some stores have the 
Z-2201 units for 25 cents —a CFT unit 
for about $1.50 has two Z-2201 units.” 
From A, E. Pugh, VE5AP: “The Bendix 
MN-26 radio-compass receiver, available in sur- 
plus, contains a total of 22 powdered-iron pots 
and cores, with various coils mounted in the pots. 
Many of them tune to around 110 ke., so they are 
in the range and might be useful. The receiver has 
a wealth of condensers and resistors, a 5-gang 
tuning condenser and a 24-volt dynamotor.” 


ELIMINATING TIRE STATIC 


Mo enthusiasts who have had their recep- 
4VL tion disturbed by a noise similar to leaky 
power-line interference will do well to look to 
their cars’ tires. This form of interference is 
caused by friction between the inner tube and 
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tire casing, and can be remedied by introducing 
one of the new “tire powders” — such as Chevro- 
let part No. 986035 — into the tubes, 

— Harold G. Price 


A “HOT” FRONT END 
FOR THE RME-69 


rrer having heard the performances of some 
of the new receivers, the author was rather 
discouraged with the one in his ham shack, Re- 
gardless of the fact that ten years ago it per- 
formed along with others in the same general 
price bracket, it just didn’t have the ‘“sock’’ 
of the newer ones, Furthermore, images on ten 
and twenty meters were sometimes bothersome. 
Consequently, the “old friend,” which had done 
its job in an excellent fashion all these years, 
had fallen into disrepute. A new receiver was out 
of the question, so it was decided to find out just 
what might be done in the way of improving the 
performance of the old. It might be well to men- 
tion here that the receiver concerned is an 
RME-69, but it is felt that the improvements to 
be described are not peculiar to this particular 
receiver and may be duplicated in others. The 
original r.f, amplifier circuit is shown in Fig. 2-19. 
In looking over the field, no major improve- 
ments in circuits could be found on newer re- 
ceivers outside of such things as noise suppressors, 
etc. Fundamentally, the new receivers remain 
superheterodynes and the improvements in sensi- 
tivity and selectivity have been brought about 
mainly by the use of better components and 
tubes. 


= +240V. +100. = +240V. 


Fig. 2-19 — Circuit of the original r.f. amplifier in the author's RME-69 
receiver. The band-change switch and meter circuit are not shown. 
R, is 150 ohms, 


In surveying the newer tubes, it became ap- 
parent that the 6AK5 was by all means the tube 
to use in the r.f. amplifier of a receiver. Its input 
admittance is fairly low at 28 Me. and, in addi- 
tion, its transconductance is in the order of 5100 
compared to around 1500 for tubes such as the 
6K7, 6D6, ete. What could be simpler? An 
adapter was made from an old 6-prong tube base 
and a 6AIX5 was substituted for the 6D6 in the 
rf. stage of the RME-69. The results were far 
from startling; in fact, the only improvement 
noticeable was at frequencies lower than about 
10 Me. 

In view of the fact that the 6AIKX5 and 6D6 
are not designed to operate at the same values of 
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bias, screen and plate voltages, the failure of the 
experiment was attributed to this. The receiver 
was taken out of the cabinet and by the use of 
several resistors and associated by-pass con- 
densers, voltages were adjusted to those rated 
for the new tube. The other components in the 
rf. amplifier stage were left as found. An im- 
mediate improvement in gain was measured on 
all frequencies, varying from 18 db. at 2 Me. to 
4db. at 30 Me., with several frequencies showing 
gains in the order of 25 db. The resulting increase 
in gain was so startling to the author, and the 
receiver had so much “sock,” that it was left in 
this condition for several weeks, and once again 
it seemed like a new receiver rested on the oper- 
ating desk, 

However, being a true ham, and considering 
that in spite of the improved gain at the lower 
frequencies there had been relatively little in- 


+ 240V. +100V. +240V. 
Fig. 2-20 — Modified r.f. circuit for the OAKS r.f. amp] 


Cy, Ca, Cs, Cs, Co—0,1-nfd. Re — 47,000 ohms. 

paper. Rs — 6800 olims. 
C3 —470-yyfd. mica. Ry — 330 ohins. 
Ri — 220 ohms. 


crease in gain and image rejection on ten meters, 
it was decided to carry the investigation further. 

In attempting to bring up the gain at 30 Mc., 
it was considered possible that degeneration was 
entering into the picture —that the length of 
the cathode lead external to the tube, in par- 
ticular, was introducing inductive reactance at 
the higher frequencies, thereby reducing the gain 
at 30 Mc. Accordingly, it was decided to dis- 
continue use of the adapter and install the minia- 
ture socket in place of the old 6D6 socket, thus 
shortening the leads considerably. Furthermore, 
upon studying the receiver, it was found that 
grid, screen, and plate by-passes were brought 
to the chassis rather than to the cathode terminal 
of the socket. The control-grid ground return 
could not be connected to this terminal because 
the tuning-condenser rotor was grounded. Since 
lifting the condenser from ground would have 
involved a major construction job, it was left as 
originally installed. All other by-passes were re- 
turned to the 6AIK5 cathode terminals. This 
tube has tivo such terminals, one for grid returns 
and the other for plate returns. The decision to 
ulter these by-pass connections ultimately made 
the r.f. stage work. 

Immediate improvement in gain at 30 Mc. 
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was noted, amounting to some 12 db. over that 
obtained before work on the receiver was started 
Simultaneously the signal-to-image ratio was 
increased to better than 30 db. Since this is con- 
siderably greater than would be expected from 
the tuned circuits even if there were no loading, 
it seems evident that regeneration contributes to 
this sort of performance; in fact, the stage had a 
tendency to oscillate at certain spots within the 
two higher-frequency ranges. This instability 
was eliminated completely by the use of C3 as 
shown in Tig, 2-20. 

A comparison of the original of Fig. 2-19 and 
the modified circuit of Fig, 2-20 will show the 
change in the original by-passing. Some of the 
condensers were originally located several inches 
away from the r.f. tube socket and were common 
to either the mixer or the first-i.f. amplifier tubes, 
The two 0.l-ufd. cathode by-pass condensers 

shown are actually there. One goes from 
the cathode to the ground terminal in the 
S middle of the socket and the other goes 
from the cathode to the ground terminal 
of the a.v.c. circuit by-pass at the ground 
end of the r.f. tank coil. 
— William L. North, V7BUE 


MOUNTING METERS IN CRAMPED 


QUARTERS 
Wes there is not room to mount an 
S-meter on a panel because of lack of 
room behind the panel, as is often the case 
with war-surplus receivers, the idea shown 
in lig. 2-21 may solve the problem. Remove 
the meter from the case, and grind down 
the entire flange of the case, as shown. This 
may be done with a grinding wheel, smooth- 
ing the corner with a file. After grinding the 
flange away, sandpaper the rest of the out- 
side of the case to give it a finish that will match 
the crackle finish of the panel. Wash out the inside 
of the case with soap and water, and reassemble. 


ifier. 


Grind fla 
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Fig. 2-21 — Method of mounting meters on the outside 
of a receiver panel. 


The meter is then mounted on the panel by 
drilling two 4-inch diameter holes and using 
fiber washers to insulate the meter terminals 
from the panel. It will be necessary to remove all 
of the nuts from the terminal bolts to bring the 
back of the meter flat against the front of the 
panel. No damage will result if care is taken not 
to drive the bolts back into the ease. The finished 
result makes a very neat-looking job. 
— Gordon V. N. Wiley, W1AUN 


3. Hints and Kinks... 


for the Transmitter 


CURING UNBALANCE 
IN PUSH-PULL AMPLIFIERS 


N many instances it seems difficult to obtain 

exact balance in both tubes of a push-pull r.f. 
amplifier. One tube will show color while the 
other runs cool. A simple rearrangement of the 
wiring of the filament circuits will sometimes 
effect the desired balance when nothing else 
seems to do the job. The arrangement used at 
W2MFS and W2HFS to correct unbalance in 
push-pull 810 stages is shown in Fig. 3-1. 


MSV. A.C. | 
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Socket No.2 
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: 3-1— A filament-wiring “kink” to correct un- 
Da 


fines in push-pull amplifiers. 

An ezact-center-tap-and-by-pass arrangement is 
used, with the by-pass condensers located mid- 
way between the two sockets. A center-tapped 
resistor is used rather than the usual center- 
tapped filament transformer. In addition, the 
filament leads are wired from opposite ends, as 
shown. In this manner any possible voltage drop 
in the wires themselves is equalized so that both 
tubes will operate at identical filament voltage. 
— Herb Spohn, W2GMM 


INDUCTIVE NEUTRALIZATION 
OF THE 813 


yee many hours of trying in vain to neutralize 
a pair 818s by conventional methods and 
never knowing whether I had too much or too 
little capacity, I finally decided to try inductive 
neutralization. A one-turn link was wound around 
the center of the grid coil with “bell” wire and 
brought over to the center of the plate coil with 
70-ohm Twin-Lead where another one-turn link 
was constructed. With grid drive on and plate 
power off, the final grid and plate tanks were 
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tuned to resonance. A 60-ma. bulb coupled to the 
plate tank almost burned out. The swinging link 
neutralizer was then slowly pushed into the 
center of the plate tank, and the bulb grew 
brighter so the 70-ohm Twin-Lead connections 
to the link were reversed und presto! the bull 
grew dimmer. The swinging link was pushed in d 
little at a time until the 60-ma. bulb went out 
completely even though it was tightly coupled to 
the plate tank, The whole operation from start 
to finish took only a few minutes. With 700 watts 
input and 100% modulation, the 818s were really 
stable for the first time. 

Homemade swinging links for the neutralizing 
leads were constructed and installed in the 10- 
meter final and also in the 20- and the 75-meter 
finals, All three have been working for over a year 
and much more satisfactorily than any other 
method yet tried here. 

— Philip Rand, W1DBM 


BALANCING PUSH-PULL DRIVE 


T is well worth while reminding those who build 

push-pull amplifiers of the importance of 
balancing the drive to the two tubes. This be- 
comes even more important when using tubes 
like 807s, since underdriving of one tube can 
combine with the harmful effects of overdriving 
the other to give some pretty discouraging per- 
formance. In the capacitance-coupled push-pull 
amplifier with which we were working, provision 
for balance, as shown at Cy in Fig. 3-2, was 
included. The output capacitance of the driver 
tube was looked up in the tube data and the 
balancing condenser, Ci, was set to what was 
estimated roughly by eye to be an equivalent 
capacitance. The amplifier performed very poorly. 
The output was considerably below the rated 
value and the dip in plate current at resonance 
was negligible when the amplifier was loaded to 
rated input. Finally, it was noticed that one plate 
was showing some coloring. A check of the in- 
dividual screen currents (a convenient indication 
of balance in a push-pull amplifier, since the tank 
circuits don’t have to be opened up for the meter) 
showed that one tube was drawing almost no 
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screen current, while the screen current of the 
other was considerably in excess of its rating. 
It was found that a very careful adjustment was 
necessary to bring the two screen currents to the 
same value. The difference in performance after 
accurate balancing was remarkable. Good ef- 
ficiency was obtained and off-resonance plate 
current increased to between 350 and 400 ma., 
giving a very pronounced dip to the rated 200 


WR 


Bt 


Pig. 3-2—The excitation to push-pull tubes can be 
balanced by use of a balancing condenser, C1, in the 
input circuit. Its value should be the same as the output 
capacitance of the driver tube. 


ta, at full rated load — and this with the screens 
supplied from a dropping resistor. Apparently, 
before balancing, one tube had been doing al- 
most al] of the work. With one tube loaded up to 
nearly 200 ma. it isn’t surprising that the plate- 
current dip was negligible! 

Let us repeat, too, another reminder. Hold the 
grid current of 807s and other beam tubes to 
the rated value at the recommended operating 
bias. Overdriving spoils the performance of tet- 
rodes by running the screen current up unneces- 
sarily. With a series resistor, this drives the screen 
voltage down, making it difficult to load the 
amplifier properly. 


— Don Miz, W1TS 


PROTECTING SCREEN-GRID TUBES 


Ae method of protecting the large screen- 
grid tube against failure has been described 
in the past for the case where the screen current 
is supplied to the tube through a series dropping 
resistor from the plate supply (‘A Medium- 
Power Bandswitching Transmitter,” Smith, QS7, 
October, 1946). A different and more serious prob- 
lem is introduced when the screen current is 
supplied from a low-voltage source of compara- 
tively good regulation, such as the exciter power 
supply. In this instance, loss of plate or bias 
voltage is almost always fatal to the amplifier 
tube if the full sereen potential is still applied. 
The circuit shown in Fig. 3-3 offers a simple 
method for protecting the tube against failure of 
the plate supply, and at the same time eliminates 
the need for fixed bias. First consider the circuit 
with the amplifier tube V3 operating under nor- 
mal conditions. The negative grid bias developed 
across I; is applied to the grid of Vy, thereby 
cutting off its plate current, so for the moment 
this tube may be disregarded. fy and Ry act as a 
voltage divider across the plate supply of the 
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amplifier tube. Their values are such that the 
voltage at their junction point is approximately 
equal to the desired operating voltage for the 
screen of the amplifier tube. 

If a sufficiently-high voltage is applied to the 
plate of Vo, it will conduct, and the potential 
applied to the plate of V2 (less tube drop) will ap- 
pear at its cathode, serving as the sereen voltage 
of V3. This in turn is controlled by the grid voltage 
of Ve, which is determined by Isl. If, how- 
ever, the plate voltage of Vs is removed, the 
grid of V¢ falls to ground potential, approxi- 
mately, tending to reduce sharply the conduc- 
tivity of Vs, thus reducing the screen potential 
on the amplifier tube. Thus V2 serves to protect 
the tube against failure of the plate supply while 
excitation and screen voltage are applied. 

The function of Vj is to protect the amplifier 
tube against failure of excitation while plate and 
sereen voltages are still applied. If the excitation 
is removed irom the grid of the amplifier tube, V3, 
the grid of Vj returns to zero, and plate current 
is drawn through Ry. This reduces the voltage 
on the grid of Ve, causing its conductivity to be 
decreased, thus lowering the screen voltage on 
the amplifier tube to a point where plate and 
screen dissipation are not excessive. 

For a practical case, assume that the desired 
amplifier screen voltage is of the order of 300 to 
400 volts. A 6J5 tube may be used for Vi, and a 
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Fig. 3-3— Protective circuit for sereen-grid tubes 
when a separate screen supply is used. The “protective- 
tube” idea is applied through a series tube to reduce 
screen voltage automatically whenever excitation or 
plate voltage is removed 


6L6G, with the screen and plate tied together, 
may be used for V2. If the screen current in the 
amplifier tube is about 30 or 40 ma., the drop 
across V2 will be 75 to 100 volts. Thus the screen 
supply will have to furnish this extra voltage. 
R3 and R, should be about 500 ohms per volt. 
Since the current through them is small, they 
may be made up of a number of 2-watt carbon 
resistors in series, the value of each resistor being 
0.25 megohm or less. A separate filament trans- 
former is required for V2. If the screen current 
supplied to V3 is modulated, C3 and Cs must be 
large enough to pass the modulation frequencies. 
— W. B. Bernard, W1QUR 
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W2ASB HAS A 
REAL SEND-RECEIVE SWITCH 


nox Garrerson, W2ASB, changed the s.p.s.t. 
toggle switch in his receiver to a d.p.d.t. and 
connected the new elements of the switch in 
series with an outlet from which he obtained the 
115-volt, supply for his transmitter. Now when 
he throws the switch from receive to send — he 
does! 


AUTOMATIC HIGH-LOW RANGE 
METER SWITCHING 


T 1s often desirable to cut an amplifier’s plate 
power input to a fraction of its original value. 
Such may be the case with a 1-kw. rig operating 
in a local net, in which it is desired to run less than 
100 watts. The plate meter, usually 1000 ma. in 
such a rig, is difficult to read below 100 ma. One 
could more easily tune to resonance, with no load 
on the amplifier, using a 100-ma. scale, were it not 
for the danger of damaging the meter by acci- 
dental overloads. 


Br 
To Transmitter 


Bt 
From Power Supply 


Fig. 3-4 — Automatic meter switching to read high or 
low currents. Ry operates when 200 to 250 ma. is drawn 
through its winding, thus shorting out R3 and changing 
the full-scale reading from 100 to 1000 ma. when the 
resistances are used as shown below. The relay winding 
must pass 1000 ma. maximum current. 

MA — 1-ma, meter. 

Ra — 1000 ohms, minus the meter resistance. 

Re — 1 ohm, 2 watts. 

Rs — 3 ohms, 5 watts. 

Ry — D.c. relay, designed to operate at 200-250 ma. 


An automatic meter switch can be provided 
by the addition of a relay and a pair of resistors 
to the usual 1-ma. meter circuit. The relay, one 
of the type that operates when 200 or 250 ma. 
flows through its winding, automatically shifts 
the meter shunt from high to low as the current 
increases, The circuit is shown in Fig, 3-4. 

This type of switching does not rely on the 
human element, and will provide protection for 
the meter and greatest ease in adjustment of the 
circuit. Through the use of different values of 
resistors, other current ratings may be obtained. 

— Kenneth M. Miller 


MAKING THE MOST OF 
‘PHONE JACKS IN THE SMALL RIG 


F*: 3-5 shows a method for using tio closed- 
circuit ’phone jacks to provide an inexpensive 
keying and metering system for a small two-stage 
transmitter. With the circuit wired as shown the 
following may be accomplished: A meter may be 
inserted to read oscillator cathode current, am- 
plifier current, or the total of both. Hither the am- 
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plifier alone, or the entire transmitter, may be 
keyed. 

To read oscillator current, plug the key into 
Jgand the meter in Jy. To read amplifier current, 
plug the meter in Jg. To key both stages simul- 
taneously, plug the key in Ji. 


’ 


; Key Phone plug 


Fig. 3-5 — Simple arrangement of "phone jacks to pro- 
vide a flexible keying and metering set-up for a small 
transmitter. 

Ji, Je — Closed-circuit jack. 

MA — Plate milliammeter of suitable range. 


An open-circuited ’phone plug may be used to 
turn off the oscillator during periods of reception 
when the amplifier alone is being keyed. The 
dummy plug is pushed into J; to kill the oscillator. 

— Harold Held, W9OCK 


SAFETY FIRST WHEN 
USING ’PHONE JACKS 


FTENTIMES a ’phone jack is wired in the 
cathode circuit of an r.f. amplifier to allow 
external metering of the stage. One side of the 
jack is placed at ground potential; therefore it is 
thought that all is safe —a most dangerous as- 
sumption. If the amateur uses a portable test 
meter everything is OK so long as the external 
circuit is kept closed. However, most test meters 
have small pin jacks for different ranges. If the 
amateur decided to change the range, what hap- 
pens? He opens the external circuit and in so 
doing has carelessly placed the full plate voltage 
of the amplifier in his hands. 

Morat — Shunt the jack with a 50-ohm resis- 
tor. This will not upset the meter reading yet it 
will protect the operator. Of course, this arrange- 
ment prevents keying of the stage. But who would 
be so foolish as to key directly the cathode circuit 
of a high-power amplifier? 

— Martha M. McVay, W7KCU 


SIX OSCILLATOR INPUT CIRCUITS 
ON ONE SOCKET 


4 piss circuit permits the first tube in a trans- 
mitter (such as a 6F6 or 807) to be used with 
equal convenience as an oscillator or as a buffer- 
amplifier. The circuit shown in Fig. 3-6 has been 
built into several transmitters during the past 
three years and has provéd entirely satisfactory. 

The cathode bias resistor and condenser are 
sometimes at a moderate r.f. voltage above 
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ground, therefore they should be insulated ac- 
cordingly. The value of cathode resistance is just 
sufficient to limit the plate current (zero signal) 
to a safe value. Since the cathode resistance used 
will vary with the type of oscillator tube and 
other circuit conditions, no value for 2 has been 
specified, 

The plugs are old six-prong tube bases. The 
Tri-tet coil was wound on a homemade fiber 
bobbin, which was cemented in a tube base. The 
components for the grid-plate oscillator circuit 
were made to go into a tube base by using a very 
small size mica condenser and a single-pie r.f. 
choke. All of the tube bases were covered with 
thin bakelite dises cemented in place. 

Although a couxial-cable connector is provided, 
the tube may be driven by plugging an exciter 
output cable directly into the crystal socket, and 
providing a plug with suitable jumpers. If the 
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(Keyed) oscillator Keyed) 
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Cathode-driven High-impedance Link-coupled 
Buffer Coupled amplifier Amplifier 
(Keyed) 


Fig. 3-6 — Six different oscillator-circuit arrangements 
are available in this versatile oscillator socket layout. 
Variable condenser C must be large enough (100 to 250 
uufd.) to resonate the ‘I’ri-tet coil or the link-coupled 
amplifier grid coil. ‘lhe value of R will vary with vari- 
ous tubes and should be the normal cathode resistor for 
the tube selected. 


coaxial-cable connector can be insulated from 
ground, it might be better to return the outer- 
shield connection to Pin 6 (the key jack) rather 
than to ground. This would permit using the tube 
as a cathode-keyed buffer or doubler. 

— Henry L, Coz, jr. 


DEVICE FOR BREAKING 
ARCS IN TRANSMITTERS 


F's: 3-7 shows the circuit of a device used to stop 
instantaneously any arc-over that occurs in 
the final-amplifier tank circuit of a ‘phone trans- 
mitter. The coil of a relay that will “throw” when 
passing slightly more current than that drawn by 
the final amplifier under normal operating condi- 
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Final-Amp. 
Power Supply 
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Fig, 3-7 — A fast-operating circuit that takes the rig 

off the air and puts it back on again in no time flat when 

an arc-over starts, 

C; — 8-yfd. 150-volt electrolytic. 

Ri — 25-ohim wire-wound variable resistor, 

Ry —6-volt dic. relay, 5.p.s.t., normally-closed con- 
tacts (Guardian 200 series). 


tions is inserted between the center-tap of the 
high-voltage transformer and ground. The con- 
tacts of the relay (normally closed) are arranged 
to break the primary circuit of the transformer 
when the relay is energized. 

Once the relay has tripped, it resets itself au- 
tomatically and closes the primary circuit. The 
entire break-and-make cycle takes only an in- 
stant, thus maintaining continuity of the trans- 
mitted signal except for an instant so brief that 
the receiving station often will not even know 
that an are-over has taken place. Should there be 
a permanent short-circuit, the relay will oscillate 
with a buzzing sound that will be a sure tip-off 
to the operator to pull switches before the power 
transformer burns out. 

The condenser shown in the diagram will 
absorb brief surges that do not result in an are, 
and the variable resistor R; is used to set the 
point at which the relay will operate. A setting 
that causes it to operate at any overload 50 ma, 
in excess of the normal current drain will be satis- 
factory in most cases. 

— Eldon L. Kanago, WQUHC 


UNIFREQUENCY TRANSMISSION 
AND RECEPTION 


HIS SYSTEM was in use at prewar W5CAT and 
should appeal particularly to the many ’phone 
boys who have a receiver containing a crystal 
filter which is seldom used. The crystal is removed _ 
from the receiver and, as shown in the block 
diagram of Fig. 3-8, built into the exciter stages of 
the transmitter. A conventional mixer stage 
follows and produces a carrier frequency of 
exactly the frequency to which the receiver is _ 
tuned, the necessary heterodyning frequency | 
being obtained by a simple pick-up loop coupled 
to the local oscillator in the receiver. The re- 
sultant frequency is continuously variable, follow- 
ing the receiver automatically up and down the | 
band. 
The advantages are obvious; when calling CQ, | 
the operator simply searches for a clear channel | 
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on the receiver and when the transmitter is 
turned on it occupies that channel. Sometimes 
when making a radical shift in frequency it is 
necessary to touch up the transmitter amplifier 
stages but that is to be expected in any VFO 
system. In answering a CQ the transmitter 
suutomatically comes squarely on the calling 
station’s channel and the chances of making a 
contact are enhanced, especially if the calling 
station is also using this system. 
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Fig. 3-8— W5CAT utilizes the i.f. crystal from his 
receiver in a transmitter frequency-controlling oscillator. 


It is conceivable that interference might be 
greatly reduced in all bands if this system was 
used widely, since stations in contact with cach 
other would necessarily be using the same channel. 

— Cecil R. Gray, WSCAT 


HOMEBUILT MULTIPLE 
CRYSTAL HOLDER 


AN easy-to-build gadget that will permit a 
crystal-switching system to be installed in 
ulmost any existing transmitter is shown in Fig. 
3-9. Construction details are self-evident from the 
drawing. The plug-in base is obtained from a Na- 
tional type PB-10 base-and-shield-can assembly. 
The top, on which six ceramic crystal holders are 
mounted, is a sheet of transparent insulating ma- 
terial. (Plexiglas, lucite or polystyrene will do.) 
It is held in position by four threaded brass rods, 
which are bolted to the 5-prong plug-in base as 
shown. The selector switch is mounted on an- 
other piece of similar material. This piece has 


Front Side 


Fig. 3-9 — Constructional details of a simple multiple 
crystal holder. The unit makes use of a 5-prong plug- 
in-coil base, and will hold up to six of the small-size 
crystal holders. A, C—sheet of 14-inch transparent in- 
sulating material; B — $42 threaded brass welding rod; 
D —5-prong coil base (National PB-10); E — ceramic 
erystal socket; /’ — six-position selector switch. 
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grooved ends which slide in between the brass 
rods. The grooving is done with a small rat-tail 
file, and eliminates the need for drilling through 
the sheet edgewise. 

The ceramic crystal sockets used are of the 
model that accommodates the new Type FT- 
243 crystal holders, Six of these fit into the upper 
“deck” without crowding. If desired, one of the 
sockets could be of the type that takes the old- 
style holder. By extending the brass rods, another 
deck may be added to permit use of twelve erys- 
tals. In this case, however, the shield can that 
comes with the unit cannot be used. 

— Bill Roper, W7DPK 


THREE-WAY CRYSTAL SOCKET 


N many ways adapters for fitting the new small- 

size crystal holders into standard UY 5- 
prong sockets are not the ultimate solution to the 
problem of how to use three styles of crystal 
holders in the same rig without using three 
sockets. The homemade socket shown in Fig. 
3-10 handles all three of the currently-popular 
holders without requiring adapters, and does it 
without any forcing, pinching, or binding. Its 
construction is simple, and the parts required 
can usually be found in the junk box. 


5-Pron 
Socket 
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Fig. 3-10— Method of constructing a 3-way crystal 
socket from portions of a 5-prong socket and an octal 
socket. The two are cut as shown in A and B, and are 
cemented together as shown in C, The socket connec- 
tions to permit use of any of the three popular sizes of 
erystal holders are shown in D. 


In this gadget, a portion of a 5-prong socket 
and a matching portion of an octal socket are 
cemented together to form a composite affair. 
The resulting pin spacings and contact diameters 
permit the use of the prewar ‘‘standard” crystal 
holders (0.125-inch diameter pins spaced 34 
inch), the ’T-243 holder (0.089-inch pins spaced 
44 inch), and the CR-1A/AR holder (0.125-inch 
pins spaced }4 inch). The old-type holder plugs 
into Pins 2 and 4 of the 5-prong socket, the FT- 
243 goes into Pins 4 and 6 of the octal portion, 
and the CR-1A/AR into Pins 2 and 3 of the 5- 
prong portion. 

To make the socket, remove the locking ring 
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and mounting plate from the sockets. Needless 
to say, the sockets should both be of the same 
diameter and general type. Amphenol types S-5 
and S-8 fill this requirement nicely. Saw the two 
as shown in the sketch, being careful to keep the 
cut square. If you want to be extra cautious about 
it, leave a little extra portion on each one and 
finish it smooth with a file. This will assure a 
good fit, and will permit the surfaces to be squared 
up in the event that the hack-saw cut wasn’t quite 
true. Cement the portions together as shown in 
the sketch, and reassemble them in the mounting 
plate. If the two “halves” match well, the lock- 
ing ring will hold them securely in place, and the 
socket can then be mounted in the chassis as any 
other socket would be. If you are extra careful to 
get a perfect fit, the mounting plate may be 
eliminated and the assembly can be mounted in 
a 111¢4-inch hole with the locking ring alone. 

Ceramic sockets cannot be used in this gadget 
because they are impossible to saw. If, however, 
low-loss mica-filled bakelite sockets are used, 
the losses should be low enough to make the unit 
entirely satisfactory. It makes about the only 
satisfactory three-way crystal socket seen here to 
date. 

— Basil C. Barbee, WOFPJ 


TWO CRYSTAL-HOLDER SOCKETS 

gis increased use of F'T-243 crystal holders 
brought forth these two sockets, In Fig. 3-11A 

I used clips taken from a Millen crystal socket to 
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Fig. 3-11] —Two crystal-holder sockets fabricated by 
WILIG. In A, clips from a Millen crystal socket are 
spaced for both amateur standard and FT-243 holders. 
Another style, for FT-243 holders only, is shown in B 
and utilizes clips from a tube socket riveted in place. 


make up a socket that will accept both amateur 
standard and FT-243 holders. Fig. 3-11B takes 
only the FT-243 holder and is made from two 
tube-prong clips riveted in place. 

— Dr. J. BE. Greenbaum, W1LIG 
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ELIMINATING STAND-BY 
DRIFT IN A VFO 


ome of the drift in a VFO can be avoided by 
permitting the oscillator tube to run con- 
tinuously. However, in spot-frequency operation, 
even the weak signal from the oscillator is not 
desired and must be removed. Cutting the plate 


Fig. 3-12 — Elimination of drift during VFO stand-by, 
The relay (operated by a source of power available 
when the transmitter is on) removes the padding con- 
denser C from across the VIO which then returns to the 
desired operating frequency. When the transmitter is 
turned off the relay closes and the padder lowers the 
VFO frequency sufficiently to move it out of the way of 
the incoming signal in the receiver. 

This method of moying the VFO frequency is not 
recommended for keying the oscillator, as the contact 
capacity of the relay will make signal chirp or “yoop.” 


Tuned 
circuit 
of VFO 


voltage allows the tube to cool and when turned 
on again, the output may be on a different fre- 
quency, The scheme shown in Fig. 3-12 eliminates 
this drift. After the oscillator has reached normal 
operating temperature its frequency may be 
shifted off the band by closing S, thus placing 
the condenser C across the tuned circuit. This 
capacity should be enough to move the oscillator 
frequency out of the band being worked. When 
the transmitter is on, the relay opens this padder 
circuit and the oscillator returns to the desired 
transmitting frequency. When the transmitter is 
switched off, the relay operates and connects the 
padder back into the circuit and the operating 
frequency is clear for reception. This scheme 
keeps the oscillator plate current constant. 

The circuit may be modified to cut some por- 
tion of the oscillator tank capacitance in and out, 
in which case the relay would normally be open 
and would close the circuit on transmit, thus 
placing the stand-by signal higher than the 
operating frequency. 

Such a device will not work as a method of key- 
ing as the opening and closing of relay contacts 
will make “yoops”’ in the oscillator signal. 

A suitable d.c. relay can be connected in series 
with the cathode of a buffer or amplifier tube, An 
a.c. relay should be connected in parallel with the 
antenna relay or across some other circuit that is 
energized when transmitting. 

— J.W. Brannin, W6OVK 


A SIMPLE METHOD OF COUPLING 
BETWEEN VFO AND AMPLIFIER 


I HAVE found that the output of my VFO (a 
Signal Shifter) is sufficient to drive an 807 
buffer or doubler without employing a tuned cir- 
cuit in the grid of the 807 stage, although the 
ECO unit is on the operating table several feet 
from the transmitter. The method of connection 
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Fig, 3-13 — Remote-coupling method for VFO or exciter. 


Doubler or Buffer 


shown in Tig. 3-13 is, admittedly, an inefficient 
way to transfer power; but maximum efficiency is 
unimportant, so long as the stage receives suffi- 
cient drive. The ease with which this 807 is driven 
indicates that a higher-powered stage, employing 
an 813 or similar tube, could be operated by the 
same method. 
— John P. Isaacs, W6PZV 


VARIABLE END-LINKED COILS 


HEN high-power tetrodes are used in a single- 

ended amplifier circuit, it seems wasteful to 
use a split-stator tank system to obtain a variable 
link. Since no variable end-link coils were avail- 
able, one was made in the following manner: 


Fig. 3-14 — Method of obtaining variable-link coupling 
with single-ended circuits. Two bands are covered with a 
single coil assembly, as described in the text. 


A standard B & W 500-watt TVL jack bar was 
used to hold the plug-in coils. The associated 
split-center TVL coils were altered by removing 
one of the two identical windings on the 80-meter 
coil, and substituting in its place one of the wind- 
ings from the 40TVL coil. The result is a coil that 
can be used on 80 meters when it is plugged in 
one way, or on 40 meters when it is plugged in 
after 180° rotation. A 20-10 meter coil was made 
in like manner from the 20- and 10-meter TVL 
coils, 

Fig. 3-14 shows the circuit connections neces- 
sary to permit this arrangement. The inoperative 
portion of the coil assembly has no effect on the 
performance of the amplifier, as it is not con- 
nected to the circuit in any way, and is isolated 
from the operative portion by the swinging link. 
[In rare instances, the “floating” coil might be 
self-resonant at the operating frequency, result- 
ing in a wavetrap action, but if this is the case, it 
can be detuned with a condenser or shorted to 
ground to eliminate the trouble. — Ed.] 
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This arrangement is not applicable to single- 
ended triode stages where a balanced circuit. is 
needed for neutralization. 

— Walter Zuckerman, W2LBF 


COUPLING NETWORK FOR WORKING 
SEVERAL BANDS ON ONE ANTENNA 


or several years at W2LIW I used a pi-section 
network, sometimes called a “Collins cou- 
pler,” because of the case with which it enabled 
me to work over a wide range of frequencies in 
several bands with one antenna. The antenna 
was a 66-foot end-fed Hertz, with a number of 
bends. 

The transmitter was located in the attic, about 
35 feet above the ground. When operated at 3.5 
Me, it was being fed near » current loop, with 
large currents flowing to ground. As the 35 feet of 
steam pipe, electrical conduit, ete., which com- 
prised the lead to actual ground, represented a 
considerable fraction of a wavelength, the trans- 
mitter in the attic was quite a few volts above 
ground. As a result the r.f. got into a number of 
places where it had no business — in the lighting 
system, for example. Since the power supply de- 
livered only 30 watts to begin with, I resented a 


& (A) 
G 
Ant. 
aus) & " 
Gnd. 
(B) 


Bt (Cc) 


Fig. 3-15 — (A) Wide-range antenna coupling network. 
(B) Loading coil used with above coupler for working a 
very short antenna on a very low frequency. (C) Tapped 
antenna coupler for a bandswitching transmitter. 

C; — 250-pyfd. variable, widely spaced. 

C2 — 500-pyufd. variable, widely spaced. 

L1— To resonate at desired band with low capacity. 
Le — 30 turns, 2}4 inches diameter. 

Ls — 30 turns, 2}4 inches diameter, tapped. 

L4— 40 turns, 3 inches diameter, tapped. 

Si — Double-pole 4-position tap switch. 
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large portion of this being wasted in illuminating 
bulbs in various parts of the house, particularly 
since the orange glow produced was useless for 
practical purposes. 

After a good bit of experimentation the system 
shown in Fig, 3-15A was evolved. The important 
thing is to see to it that the coupler itself is com- 
pletely insulated from the transmitter ground 
(chassis) and link-coupled to the transmitter. 
‘Then the ground lead from the coupler is carried 
to an actual ground (in my case the water main in 
the cellar) and carefully insulated all along its 
length. No. 14 wire supported on stand-offs is 
suitable. Absolutely nothing else is to be con- 
nected to this ground lead. Links on both the 
final tank and the antenna coupler may be per- 
manently coupled closely, as all variations in 
loading are taken care of by Co, the 500-ypfd. 
variable output condenser, The other condenser, 
(Cy, is a 250-ppfd. variable. 

The coupler tank coil, Ly, is cut so that it will 
resonute in the desired band with very low tuning 
capacity. The entire unit is placed in a shield can 
which is grounded to the transmitter chassis, 
while the coupler is carefully insulated from the 
shield. 

The tuning process is the same as with any 
other form of pi network. The transmitter first 
should be tuned up with the d.p.s.t. switch in the 
link open, After that the transmitter is not 
touched. Loading is adjusted by means of C2, a 
surprisingly easy process. Resonance is achieved 
by varying Cy. Then the power is 
going to the right place, as can be 
observed easily by placing an r.f. 
meter in the antenna lead, 

A variation which is useful when 
working, say, a very short antenna 
system on a very low frequency, is 
by the addition of a loading coil, 
Lz, as shown in Fig. 3-15B. If 
mechanically feasible, this loading 
coil might be placed at the open 
end of the antenna. This would 
move the current loop, the point of 
maximum radiation, farther out in 
the clear, a definite improvement at 
in design. =~ if us 

The arrangement shown in Fig. 
3-15C is excellent for a band- 
switching transmitter. The two 
switch sections comprising S; may 
be ganged after the optimum posi- 
tion for the taps has been found by 
experiment. What has already 
been said concerning insulation 
still applies, and the tuning process 
is the same. 

At W2LIW, one coupler was 
used from 1.8 to 14 Me. For 28 Me. 
a v.h.f. version was constructed, 
using two 50-pufd. midget con- 
densers and an air-wound coil, All 
teads were made very short. Ex- 
cellent results were obtained. 

— Harry R. Hyder, WSNVL 
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THE TEN-DOLLAR WONDER — 
A TRANSFORMERLESS VFO 


T WAs Great to be back on the air again, but 

with the choice of only a few prewar crystals 
T often felt the lack of a VFO. 

But where was I going to scare up half-a-hun- 
dred bucks for a commercially-built unit? QRM 
grew worse so the time came to analyze the con- 
tents of the junk box. It revealed some midget 
variable condensers, tube bases — and best of all, 
a 7OL7GT and a 6G6G, Some old aluminum-base 
16-inch transcriptions supplied stock for the chas- 
sis. (All there is to cleaning them is to dip them 
in very hot water and then peel off the acetate 
coating with a knife, starting at the edge.) 

It was thought that by using a transformerless 
power supply, fair regulation might be obtained 
without the use of voltage regulators. This proved 
true in spite of line voltage changes from 95 to 
115. This arrangement also simplified the power- 
supply problem from the standpoint of economy, 
stability and size. The whole unit, shown in the 
photographs, measures 6 by 6 by 3 inches. 

The 75-ohm resistor, 25, and the 150-ma. bulb 
were added to protect the rectifier section of the 
7OL7GT because high current is encountered 
in charging the filter. Capacitor Cyo is required to 
reduce hum and should not. be omitted. (See Fig. 
3-16.) 

No screen-dropping resistors are required and 
no cathode bias resistor is used for the 70L7GT 


TOLIGT 


Ra 
115 Volls 115 Volts A.C. 
AC (Connected to 
imary of power 
transformer) 


Fig. 3-16 — Schematic diagram of the low-cost transformerless VFO, The 
heavy line denotes the chassis. The unit is actually grounded only through 
the protective condenser, Ciz. High-impedance output is taken from 
Cu. A low-impedance link may he connected to B and C. 


C; — 50-ppfd. variable. 

Ceo— 140-pyfd. variable. 

Cs — 600-ppfd. mica. 

Cy, Cs, Ci — 100-pyfd. mica. 

Co—0.01-ufd. mica, 

C7 — 40-ufd. electrolytic. 

Cs — 20-xfd. electrolytic. 

Cy — 100-yufd, variable. 

Cio, Cig — 0.05-pfd. paper. 

Ri — 47,000 ohms, 14 watt. 

R2—100,000-ohm 44-watt 
IGT grid leak. 


Ra — 1000-ohm 10-watt B + filter 
resistor. 

Ry — 250-ohm line-cord resistor. 

Rs — 75 ohms, 4 watt. 

L; —19 turns, tapped at 4 turns. 
(1.8 Mc.) 

Le—25 turns. Link —2 turns 
(3.5 Me,). Both Ly and Lz 
are wound on the tube 
bases with No. 20 wire. 

5S — S.p.s.t. “on-off” switch. 


WL 


FOR THE TRANSMITTER 


Fig. 3-17 — Front view of the ten-dollar VFO. 


because it gets sufficient bias from the grid leak. 
The two coils are mounted at the back of the 
chassis so that there is no chance for them to be 
warmed by the tubes. The oscillator coil is un- 
shielded. The unit sits on a wooden desk and no 
metal comes near the back of it. 

With the condenser combination as shown it 
is just possible to cover the entire 160-meter 
band. The 6G6G is an excellent oscillator and 


Fig. 3-18 — Rear view of the VFO shows its compact 
arrangement. The coils are mounted on the rear of the 
chassis which must be kept clear of other units on the 
operating desk when in use. 
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runs cool. The 70L7GT doubles to 80 meters with 
over a watt output, sufficient to take the place 
of a crystal. I connected it to the grid of the regu- 
lar 6L6 oscillator through Cy, without even a 
ground return, and with an unshielded three-foot 
lead at that. The 6L6 stage then quadruples to 
“20” as if it were a Tri-tet. 

We thought this design too good to keep to 
ourselves, after news of this compact and stable 
VFO was received with unusual enthusiasm by 
others to whom we described its features. The 
cost of this unit was in the neighborhood of ten 
dollars. T like that neighborhood. 


~~ Don Langbell 


SOME NOTES ON 
THE CLAPP OSCILLATOR 


Hct following notes on the Clapp series-tuned 
oscillator (see “A High-Stability Oscillator 
Circuit,” May, 1948, QS7') are a result of the 
author's experience in building a VFO using this 
circuit, It is hoped that they will be useful to 
others. 

The circuit used is shown in Fig. 3-19, Values 
ure conventional, but only high-quality com- 
ponents were used. 

Greatly-improved isolation between the oscil- 
lator and succeeding buffers may be accomplished 
with the circuit as shown. One half of a double 
triode (12AU7 or 6SN7) is used as the oscillator 
and the other section operates as a cathode 
follower, The low output impedance of the cath- 
ode follower makes the voltage and frequency 
less sensitive to load changes. W2FBA has used a 
cathode follower to isolate other VFOs, but the 
Clapp oscillator lends itself very simply to this 
circuit. If the oscillator is not keyed, the follower 
grid may be directly coupled to the oscillator 
cathode, since little or no d.c. voltage exists at 
this point. If the oscillator is keyed in the cathode 
circuit, capacity coupling should be used to pre- 
vent the open-circuit cathode voltage from ap- 
pearing on the follower grid. 

It was found that an r.f. choke in the cathode 
circuit of the follower improved the output. The 
output is somewhat less than that from the oscil- 
lator alone, although neither is very large. In this 
installation about 3 volts output was obtained, 
enough to drive a 6AC7 Class A. The 6AC7 was 
found to be superior to the 6AG7 in cases where 
the grid drive is small. This is to be expected 
from the high perveance of the 6AC7. In addition, 
it was desired to keep power dissipation to a 
minimum, and the 6AC7 gives more output at 
lower current. A 226 may be driven to full out- 
put with the GAC7 operating Class A from the 
cathode follower. 

The mechanical construction used with this 
type of oscillator must be considerably more 
rugged than with the usual high-C VFO. The 
junction between the tuning capacitor and the 
coil is very hot and any change in stray capaci- 
tance at this point will spoil the stability. The 
coil and condenser should be firmly mounted so 
that no relative motion can occur between these 
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components or between them and the shield. 

Available ceramic coil forms did not give Qs 
which came up to expectations. An air-wound 
coil similar to the B&W type, having a length 
about equal to its diameter, was selected as hay- 
ing the best Q. The coil was clamped on one side 


Fig. 3-19 — Series-tuned oscillator with cathode fol- 

lower stage. 

C, — 50-ppfd. variable. 

Co — 15-ppfd. variable. 

C3, Cy — 0.001-yfd. silver mica, 

Cs, Cz — 100-yufd. mica. 

Co —0.01-pfd. mica. 

KR; — 0.1 megohm, } 

Re — 15,000 ohms, }% 

L; —45 turns No. 18, 234-inch diam., 244 inches long. 
(See text.) 

5-mh, choke. 


yatt. 


RFC — 


in a polystyrene bracket. The Q of this coil with- 
out a shield was measured as 275 at 3.5 Me. It 
should be realized that placing a shield around a 
coil will reduce its Q. The coil should be spaced 
from all sides of the shield by a distance at least 
equal to the coil diameter to lessen the reduction 
in Q by the shield. 

The usual precautions as to condenser bearings 
should be observed. The small amount of tuning 
capacitance used in this circuit makes the fre- 
quency more dependent upon strays and mini- 
mum capacitance of the condenser. Condensers 
in which spacing can be changed with longitudi- 
nal pressure on the shaft should be avoided. 

The keying properties of the circuit were in- 
vestigated only as a matter of academic interest. 
A barely-discernible chirp seems to be present 
with the usual filter arrangements, Previous ex- 
perience with the critical tastes of the NCC in the 
matter of key clicks made it desirable to eliminate 
them from this unit. In any keyed oscillator the 
frequency will change as the applied voltage 
builds up; the Clapp oscillator is no exception, 
although it is considerably better than others. 
If the rise in the keyed voltage is sharp the 
chirp will appear as a click, and many cases of 
clicks may be traced to this effect. Wishing to 
have none of these difficulties, it was decided to 
allow the oscillator to run continuously and to 
take advantage of the mechanical construction 
to accomplish the necessary shielding. This 
proved to be a practical solution; no trace of the 
oscillator can be heard on anything but the funda- 
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mental (3.5 Me.) and this is not objectionable. 
The unit is keyed in the Class A 6AC7 following 
the oscillator. 

No measurements have been taken on the sta- 
bility of the VFO. After a warm-up period of 15 
to 20 minutes the oscillator will stay in zero beat 
with a 100-ke. crystal for long periods of time. 
The main source of drift seems to be the expan- 
sion of the inductance. This could be compen- 
sated for by negative temperature-coefficient 
capacitance. 

The Clapp oscillator is most certainly superior 
to previously-used types. It is not a cure-all for 
VFO troubles, though, and considerable care 
must be used in construction to realize its capa- 
bilities. 

— Richard G. Talpey, W2PUD 


TUBULAR CONDENSER FOR 

ANTI-TVI APPLICATIONS 

FS 3-20 gives in cross-section the details of 
a tubular capacitor for effectively by-pass- 

ing v.h.f. r.f. currents between the plate and 

cathode of an amplifier tube, thereby eliminat- 

ing v.h.f. parasitics which contribute to TVI 

The condenser is especially adapted for tubes 


“Polystyrene 
Button 


Copper Tubing 
”. 


Zid 
W 
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Copper or— | 
Dural 
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——_ Washer 


Fig, 3-20 — Homemade tubular condenser for providing 
short r.f. path between plate and cathode, for tubes 
having the plate connection at the top. A condenser 
4 inches long has a capacitance in the vicinity of 10 pufd. 


having the plate connection at the top, because it 
can be mounted vertically alongside the tube. 

As shown in the sketch, the unit is mounted 
over a hole in the chassis near the grounded con- 
nection of the amplifier-tube cathode, for short- 
est r.f. path; the plate is connected to the screw 
at the top. Homemade condensers of this type 
have relatively low capacity — 10 to 15 pyfd. — 
depending on the length and spacing of the tub- 
ing sections. 
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MINIMIZING HUM 

IN SPEECH AMPLIFIERS 

AYN EXTREMELY simple yet effective way to 
minimize hum is apparently overlooked by or 

unknown to most amateurs. If you have an audio 

unit plagued by 60-cycle hum, place approxi- 

mately 10 volts positive bias on the heater or 

filament circuit. This can be accomplished in the 

following typical manner: 

Across the 300-volt d.c. plate supply place a 
0.3-megohm 1¢-watt resistor in series with a 
10,000-ohm }5-watt resistor as shown in Fig. 4-1. 

Where the resistors join, the potential is 10 
volts positive. Connect this point to either side 
of the filament circuit after making certain that 
neither side of this circuit nor the center tap of 
the filament transformer is grounded. Larger 
resistors than 14-watt are not needed because the 
current drain through the bleeder is slight. 

If it is desirable to tap across a d.c. source of 
different voltage than that used in the example 


From 
Rectifier 


Fig. 4-1 — Method of obtaining a small positive bias 
for use in hum reduction. 


above, merely keep the ratio of resistance values 
so that from 10 to 12 volts positive results at 
their junction. 

In several cases this simple and inexpensive 
method completely solved the hum problem after 
all other means had failed. 

— Karl Dreher, WOWO; 
Charles Murray, WONWU 


INEXPENSIVE RELAY FOR 
PUSH-TO-TALK CIRCUITS 


USEFUL adaptation of an automobile part to 
ham radio is the use of a double headlight 


relay in a push-to-talk system. I bought my relay 
from one of the automotive chain stores for $1.19 
and it works swell! 

— M. FE. Dahl 


DIRECT-COUPLED AUDIO AMPLIFIER 


F%. 4-2 shows a direct-coupled audio amplifier 
that I found simple to construct. It has a flat 
response from 30 to about 800 cycles with about 


Fig. 4-2 — Direct-coupled amplifier requiring a mini- 

mum of parts. 

Ci, C2, Cs —8 pfd. 

Ri — 0.5 megohm, variable. 

Re — 15,000 ohms. 

Rs — 0.47 megohm. 

Li— 2500-ohm ’speaker field, or 2500-ohm 10-watt 
resistor. 

T — Output transformer, plate to voice coil. 


a 3- or 4-watt undistorted output. With a 68J7 
ahead of the 6F5 it will make a good microphone 
amplifier, with a performance exceeding that of 
many other low-power jobs I have seen. 

—H. B. Ford 


BALANCING PHASE-INVERTER 
CIRCUITS 


pee arrangement shown in Fig. 4-3 provides a 
most convenient means of balancing phase- 
inverter circuits. It requires little equipment, and 
is perhaps more accurate than other more in- 
volved methods. 

The primary of a plate transformer is tempo- 
rarily connected in the B+ lead to the center tap 
of the output transformer. Headphones are 
connected across the secondary as shown. Signal 
input is then applied to the phase inverter, and 
the balancing potentiometer is adjusted until 
minimum signal, mostly distortion products, is 
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Fig. 4-3— Arrangement used for balancing phase- 
inverter circuits without the use of elaborate test 
equipment, 


heard in the “phones. This point is very critical, 
and indicates balance of the inverter circuit. 
Slight variations introduced when replacing 
tubes can be offset by readjustment using the 
same method. 

—H. G. Brower, W2F QP 


PUSH-PULL CLASS-A 
WITHOUT A PHASE INVERTER 
Gann in Fig, 4+4 is a push-pull Class A am- 
plifier that some of the fellows might like to 
try. This circuit was borrowed from the sweep 
circuit of one of the Du Mont oscilloscopes. 
However, I found that it may also be used as an 
audio amplifier. I constructed such an audio 
system with 6L6s in the output and found that I 
had no trouble at all in obtaining 15 watts of 
undistorted power output. 

The beauty of this hook-up appears in the 
fact that there is no need to use a phase inverter 
stage or push-pull input transformer. Because 
the cathode resistor is not by-passed, a slight 


5L6(¥) 


Output 


65 (Vz) 


-375V+ 


Fig. 4-4 — Push-pull Class A amplifier without a phase 
inverter, 

Ci, C2 — 0.05-ufd. 600-volt paper. 

Ri —0.22 megohm, % watt, 

Re — 300 ohms, 10 watts, wire-wound. 

Rs — 220 ohms, 1 watt, 
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amount of inverse feed-back is induced whicli 
tends to cancel out the small amount of distortion. 
if any. 

In order to picture the mode of operation 
more clearly, follow through one cycle of the 
input excitation voltage. Beginning with the 
positive swing of excitution, as the voltuge on 
the grid of V1 goes positive it causes the plate 
current in Vj to increase. The increase of current 
flowing through J, (the cathode resistor) causes 
the voltage drop across [2 to increase with the 
grounded side of /?2 becoming increasingly nega- 
tive. (This change is instantaneous since R; 
is un-bypassed.) This voltage also exists between 
the cathode of V2 and its grid since the two 
cathodes are connected together and the grid of 
Ve is grounded. Therefore the over-all effect on 
Vo is the same as though a negative voltage was 
being applied on its grid from an external source. 
The remainder of the cycle may be traced out 
and in all cases as the grid voltage on V; varies 
the effective grid (bias) voltage on Ve will vary 
180 degrees out of phase with it. This gives true 
push-pull operation which cannot become un- 
balanced unless Class A operation is exceeded 
and Vy allowed to draw grid current. 

— George H. Taylor, W7ITL 


INEXPENSIVE BCI CURE 

AVING about 75 midget a.ce.-d.c. “cracker- 

box” sets in the immediate vicinity of my 
250-watt 10- and 20-meter ’phone rig, I had to do 
something about the resulting BCI. It had to be 
inexpensive, yet effective. I found that by-passing 
one side of the heater of the combination detector/ 
first-audio tube (usually a 125Q7 or its equiva- 
lent) with a 0.00l-ufd. mica condenser cured 
about 95 per cent of all cases when the trouble 
was caused by power-line pick-up. 

— Ted Wilds, W4GVD 


LOCK-ON FOR THE T-17B 
HAND MICROPHONE 

HAVE noticed on several occasions when in con- 

tact with a station using a T-17B microphone 
that’the audio is frequently interrupted. This is 
caused by the fact that it takes a lot of pressure 
to hold the switch button closed, and after a few 
moments the hand gets cramped. A simple solu- 
tion to the problem requires only that a 34-inch 
piece of No. 18 wire be soldered under the edge 
of the metal mounting washer that is found be- 
neath the bakelite switch button. After reas- 
sembling, it will be possible to lock the switch 
in the ‘‘on” position with a slight twist of the 


button. 
—R. A. Cohagen, WSNBM 


BUILT-IN OSCILLOSCOPE 
FOR MODULATION MONITORING 


es avuilability of 3-inch cathode-ray tubes 
(8AP1, 3BP1, etc.) and 8016 high-voltage 
rectifier tubes on the surplus market makes it 
possible for every amateur who operates ’phone to 
equip his transmitter with a built-in ’scope for 
modulation monitoring. 
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To Ant. +250¥. (From Exciter 


Class C Stage or Speech Amp.) 


Class B Stage 
(Horiz. R, 
Amplitude) 


Fig. 4-5 — Circuit diagram of a built-in ’scope that 

costs little, utilizes the transmitter power supply, and 

can be added to any medium- or high-power ‘phone 

transmitter, 

C; — Final-amplifier tuning condenser. 

Co— 50-pufd. 5000-volt mica. 

Cs — 0.01-pfd. high-voltage mica or paper (oil-filled). 

Cy, C5 — 0.05-pfd. 1500-volt paper. 

Co — 1.0 pfd. 600-volt paper. 

Ri — l-megohm potentiometer. 

Re, R3 — 2.7 megohms, 1 watt. 

Ra, Rs — 1.8 megohms, 1 watt. 

Rg — 2-megohm potentiometer. 

Rz— 1 megohm, 1 watt. 

Rs —0.5-megohm potentiometer. 

Ro — 47,000 ohms, 1 watt. 

Rio — 0.15 megohm, 1 watt. 

Ru, Ris — 1 megohm, 1 watt. 

Riz, Ris —3-megohm potentiometer. 

Li — Final-amplifier tank coil. 

REC — Final-amplifier r.f. choke. 

Ti: — Modulation transformer. 

‘T's — Power transformer (about 100 volts each side c.t.). 

‘Ts — Filament transformer (depends upon type of 
*scope tube used). 


The circuit shown in Fig. 4-5 has two novel 
features. Accelerating voltage for the cathode-ray 
tube is obtained from one of the high-voltage 
supplies in the transmitter, eliminating the need 
for a separate supply. The filament voltage for 
the 8016 rectifier is obtained by link coupling it 
to the tank coil of a low-power r.f. stage. Thus 
during stand-by periods the ’scope tube is in- 
operative, eliminating the danger of burning 
the screen. 

Since the 8016 operates at only 1.25 volts and 
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is easily damaged by overloads, it is suggested 
that the initial adjustment of the link be made 
using a No. 112 flishlight lamp across the link in 
place of the 8016 filament. Use a one-turn link 
and start with very loose coupling. Increase the 
coupling until the lamp reaches full brilliance. 
Caulion! The lead from the high-voltage trans- 
former to the link must be opened during this 
adjustment, because otherwise the link would be 
at the full plate potential! All wiring associated 
with the 8016 filament should be insulated for 
several thousand volts. 

Should a more conventional filament circuit be 
desired, any of the high-voltage rectifiers (2X2, 
2V3-G, etc.) may be used with a well-insulated 
filament transformer, A modification of this type 
is shown in Fig. 4-6, 

In operation, this modulation indicator pro- 
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Fig, 4-6 — Alternate connections for the built-in os- 
cilloscope when using a 2X2 high-voltage rectifier with 
transformer for filament supply. 


duces the familiar trapezoidal pattern (in many 
ways superior to any other for this purpose). 
Should a “leaning” pattern appear, it is probable 
that some r.f. voltage is appearing at the horizon- 
tal-deflection plates of the tube. This effect can be 
minimized by insertion of a 2,5-mh. r.f. choke in 
the lead to the rotor arm of 2). 

General information on the adjustment and 
operation of cathode-ray tubes, and on the inter- 
pretation of the trapezoidal patterns obtained, 
may be found in T’he Radio Amateur’s Handbook. 

—John V. Ellison, W4MID 


PLATE-MODULATING THE 807 


ye an attempt to obtain better audio response, 
the screen resistor in an 807 amplifier was by- 
passed, as shown in Fig, 4-7. The result was a very 
bad low-frequency parasitic that caused splatter 
and severe BCI. With the aid of a sensitive wave- 
meter similar to the one described in recent edi- 
tions of the Radio Amateur’s Handbook, the 
trouble-causing circuit was found to be the plate 
r.f. choke resonating with Ci, Cz and C3, building 
up something like the old Colpitts, with the 
screen acting as the control grid. The parasitic 
circuit is shown in heavy lines. 

By-passing the lower end of the plate choke 
eliminated the parasitic, but the capacity 


Fig. 4-7 — A plate-modulated 807 amplifier stage that 
was troubled with parasitics. The low-frequency para- 
sitic circuit is shown in heavy lines. The method by 
which the trouble was cured is described in the text. 


(dotted) had to be so lurge that it also by-passed 
enough of the audio to impair speech quality. 
The final solution was the insertion of 2 1000-ohm 
resistor at the point marked “\X.”” 

— Harold Bernhardt, OE-341, ex-LY1HB 


UNIVERSAL OUTPUT TRANSFORMERS 
USED IN MODULATOR 

ABovrT the most common, and yet one of the 
£\ more inefficient methods of plate modulating 
an oscillator or power amplifier, is the Heising or 
choke modulation system. Many amateurs seem 
to have overlooked the possibilities of trans- 
former modulation utilizing replacement-type 
output transformers. 

The usual circuit for transformer modulation of 
an oscillator or amplifier, when both r.f. and a.f. 
tubes are supplied from the same power source, is 
shown in Fig. +-8A. Here, 7’; is equivalent to an 
autotransformer of the proper ratio, with the 
plate voltage fed in at the tap and the modulator 
and amplifier plates taken off at opposite ends. 

For low-power use, advantage can be taken of 
universal replacement push-pull output trans- 
formers, which will satisfactorily handle the low 
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Fig. 4-8— (A) Transformer modulation using a con- 
ventional modulation transformer. (B) ‘Transformer 
modulation using a replacement-type push-pull output 
transformer. 
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power, in transceivers or transmitter-receivers, 
since a ‘speaker winding is also supplied. Thus 
one transformer, by a judicious choice of values, 
can be made to take the place of two with greater 
output efficiency. 

For example, consider a 12-watt oscillator, say 
a GVG, modulated by a single Class A 6V6, witha 
plate-supply voltage of 300 in a circuit as shown 
in Fig, 4-8B. The plate current of the oscillator 
will be J = W/E = 12/300 = 0.04 ampere (40 
ma.) and the equivalent resistance of the Class C 
circuit will be R = Z/I = 300/0.04 = 7500 
ohms. The recommended load impedance of the 
6V6 modulator for 300-volt operation is 8500 
ohms. This mismatch is permissible. However, in 
tube combinations where a 2-to-1 or 3-to-1 Te 
match occurs, a compromise must be made since 
the most generally available transformers haye 
symmetrical primaries. It is preferable to put the 
higher load resistance across the modulator 
which will give less distortion than the lower 
value, and accept slightly less audio-power trans- 
fer to the load, since this will help guard against 
overmodulation. 


— Alan Sobel 
LINK-COUPLED MODULATOR 


WV ODULATION transformers are quite expen- 
+V4 sive, but speaker output transformers of the 
universal type are readily available, and at low 
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Fig. 4-9— Universal-type output transformers con. 
nected back-to-back to obtain control over a wide range 
of impedances. 


prices. Many low-power transmitters use filter 
chokes in the Heising circuit; others use the split 
primary of a ‘speaker output transformer for a 
modulation transformer. Both of these systems 
have the disadvantage of having to use a com- 
mon power supply for both transmitter and 
modulator, and permit no adjustment for proper 
impedance match. Also, push-pull modulator 
tubes cannot be used. The following scheme js 
superior in both respects. 

Use two universal speaker output transformers 
connected back-to-back, as shown in Fig. 4-9, By 
utilizing the voice-coil taps, a wide range of im- 
pedances can be matched; step-up or step-down, 
single-ended or push-pull, Class A, AB, or B. 
Merely determine the impedance transformation 
ratio for the various voice-coil taps from the data 
sheet supplied with the transformers. Then, by 
using the ratios as a step-down from the modula- 
tor and as a step-up to the transmitter, a perfect 
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match can be had, As an example: Push-pull 
Class AB 6V6s are to be used to modulate an 807 
running at 400 volts and 60 ma, The recom- 
mended load resistance for 6V6s, Class AB, is 
8000 ohms, The modulated amplifier represents 
a load of 400/0.06, or 6666 ohms, From the data 
sheet we find the secondary tap that will match 
8000 ohms to, say, a 6-ohm voice coil. Then all 
that has to be done is to find from the same data 
sheet a tap which will match approximately 6666 
ohms to a 6-ohm voice coil, the two secondaries 
are linked together, and the job is done with a 
‘Jink-coupled” modulator at a fraction of the 
cost of a regular modulation transformer. 
— Harry R. Hyder, W83NVL; 
Joseph Vitko, W1BEA 


IMPROVED CIRCUIT FOR PREVENTING 
NEGATIVE-PEAK SPLATTER 


Guns is the only method that allows full 
modulation of the carrier at all times without 
negative-peak splatter. Only high-level clipping 
will be discussed, because it is the only method 
of clipping that is a sure preventative of nega- 
tive-peak splatter. No maladjustment is possible 
because the operation is entirely automatic. 


Br 


(B) 


Fig, 4-10 — The usual type of high-level negative-peak 
clipper is shown at A. On negative peaks, the peak 
rectifier does not conduct, and the circuit is opened as 
though by S in B, With no plate voltage, the output 
tube is disconnected from the circuit, as though by Si. 
The net effect is that the final tank circuit is hit by a 
negative square waye, and damped waves are generated 
as in a spark transmitter, 


Any increase in gain after the low-level clipper, 
or any decrease in input to the modulated stage, 
can result in overmodulation. Most low-level 
clippers limit both the positive and negative 
peaks, but since the negative peak is the only 
troublemaker, some extension of the positive 
peaks is desirable, provided the modulator is 
capable of supplying the necessary undistorted 
power. 

Fig. 4-10A shows the typical high-level clipper. 
To understand its operation consider first what 
causes negative-peak splatter. Under normal 
modulation conditions, the final tube may be 
considered as a stable generator and the plate 
tank circuit and antenna as a resonant load, At 
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Fig. 4-11 — The new type of high-level negative-peak 
clipper moves the clipper tube to the other side of the 
modulation-transformer secondary, as shown at A. This 
has the action of a switch at S in B. In combination 
with the clipper-tube filament transformer, the induc- 
tance of the modulation-transformer secondary, and the 
plate by-pass condenser, a low-pass filter is formed, and 
no sharp negative square waves reach the modulated 
stage. (See Fig. 4-12.) 


all modulation percentages below 100, the final 
tube as the stable generator retains control of the 
tank circuit and the resulting signal is sharp. 
When overmodulation occurs, and the plate 
voltage drops to zero or goes negative, the final 
tube loses control of the tank and load circuits, 
just as though it were disconnected by switch S, 
in Fig. 4-10B. At this instant we have, for all 
practical purposes, an old-fashioned spark trans- 
mitter consisting of an antenna, a tank circuit, 
and a voltage source (which in this case is the 
modulator). The voltage applied to the tank cir- 
cuit during these periods produces damped waves, 
the duration of which will be proportional to the 
circuit Q. The spectrum occupied by these waves 
will be determined by the L and C of the circuit. 

In operation, the clipper tube behaves the same 
as the final tube when the plate voltage reaches 
zero. It is represented by switch S in Fig. 4-10B. 
Thus, for all practical purposes, the tank and 
antenna circuits are completely disconnected 
from the rest of the transmitter during negative 
overmodulation peaks. 

High-level negative-peak clipping has the 
following disadvantages: 

1) Because of the square-wave trigger charac- 
teristics of the rectifier tube (especially the 
mercury-vapor type) [see following H. & K. by 
W6BCX — Fd.) high frequencies are generated 
which produce broad sidebands, unless the clipper 
is followed by a low-pass filter. 

2) The filament transformer for the clipper 
tube must be capable of withstanding the peak 
modulation voltage without insulation break- 
down to core or primary. 

3) Capacitance of the filament-transformer 
secondary across the audio results in excessive 
by-passing. 

These three disadvantages were overcome by 
connecting the clipper tube as in Tig. 4-11A. The 
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effect is as shown in Fig. 4-11B. Switch S will still 
disable the modulator, as in Fig. 4-10B, but with 
the following advantages: 

1) The capacitance of the filament transformer 
is no longer a part of the plate by-pass circuit. 

+2) The voltage insulation of the filament trans- 
former needs only to withstand the plate voltage. 

3) Since the clipper tube is the generatar of 
the undesirable high frequencies, the combination 
of the filament-transformer secondary capaci- 
tance, the inductance of the modulation-trans- 
former secondary, and the final plate by-pass 
condenser forms a low-pass filter (refer to_ Fig. 
4-12A). 

This combination forms a constant-K z-section 
low-pass filter, as in Fig. 4+-12B. The cut-off fre- 
quency of this filter is unimportant, so long as it 
is below the highest speech frequency it is desired 
to pass, because it attenuates only the high-order 
frequencies produced by the clipper tube. Simi- 
larly, the insertion loss because of the impedance 
characteristics of the filter is of no consequence, 
since the pass frequency is zero. 
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Fig. 4-12 — The circuit of Fig. 4-11A redrawn to show 
the filter action. The equivalent diagram is shown in B, 


Assuming an inductance of 20 henrys in the 
modulation-transformer secondary, a capacitance 
of 0.002 pfd. in the filament transformer and a 
0.004-nfd. plate by-pass condenser, the cut-off 
frequency would be approximately 900 cycles. 

It must be remembered that the filter in this 
case need only pass direct current and attenuate 
frequencies below about 3000 cycles, and this 
allows considerable latitude. Because the cut-off 
frequency is well below 3000 cycles, the sloping 
characteristic of the constant-K configuration is 
of no disadvantage, for the attenuation is ample 
in the upper voice range and above. This elimi- 
nates the necessity for using any M-derived 
sections. 

After the clipper has been installed, a check 
with the oscilloscope will prove its value. It is 
impossible to put a tail on the trapezoid pattern, 
provided that the audio applied to the horizontal 
plates is taken from the load side of the clipper. 
One of the checks used at W7NU with this clipper 
was to set the gain for 100-per-cent modulation 
with 600 watts input, and then to drop the input 
to 300 watts and shout into the microphone! 
Checks with the oscilloscope and with hams a 

few blocks away revealed no splatter, even with 
this severe test. 
— Howard WW, Johnson, W7NU 
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THE 836 AS A HIGH-LEVEL 
SPEECH CLIPPER 


N the article ‘More on Speech Clipping” in 

the March, 1947, issue of QST, the writer 
showed an 866 used as a high-level speech clipper 
and stated that “. .. careful checks indicate 
that the performance is as good (with the 866) 
as with a high-vacuum rectifier.” The 866 was 
used principally because it was inexpensive and 
could be used with a standard filament trans- 
former. 

Further investigation has shown that the 
high-vacuum type is more desirable, because 
under certain unfavorable conditions, such as 
location of the clipper tube in a stray r.f. field or 
in a region of high ambient temperature, there is 
a considerable slowing-up of the deionization 
time in the gascous rectifier which impuirs its 
performance. The splatter suppression is. still 
noticeable, but is not nearly as effective as when 
a high-vacuum rectifier is used. Also, the tran- 
sients that sometimes result under conditions of 
retarded deionization may, during moderately 
heavy clipping, cause the voice quality to sound 
much more “unnatural” than would otherwise 
be the case. 

An ideal high-level clipper tube for medium or 
high power is the 836. This high-vacuum rectifier 
is not subject to the difficulties encountered with 
the 866 mercury-vapor type, and is available at 
even lower cost in the surplus market. 

One 836 will handle 250 ma. input to the Class 
C amplifier stage; two in parallel can be used for 
currents up to 500 ma. Unlike the 86, no special 
precautions need be taken when using 836s in 
parallel. The voltage drop through an 886 is 
approximately 20 volts per 100 ma., or about 
10 volts per 100 ma. for a pair. 

—W. W. Smith, W6EBCX 


SIMPLE BUILT-IN NEGATIVE-PEAK 
OVERMODULATION INDICATOR 
H™ is a negative-peak overmodulation indi- 
cator suited to the needs of the laziest. ’phone 
man. This little gimmick is so easy to build into 
the average ’phone rig that it is well worth the 
effort just to know that you are not filling the 
band with buckshot and monkey-chatter caused 
by overmodulation. 

As shown in Fig. 4-18, the basic components re- 
quired are a 1B3-GT/8016 half-wave high- 
vacuum rectifier and a NE-51 neon bulb. The 
rectifier has a filament that can be heated from 
almost any source, provided that about 200 ma. 
is available. In this unit it is heated by placing 
it in series with the high-voltage lead to the 
Class C stage, shunted by a small resistance. The 
value of ?, somewhere in the neighborhood of 
50 ohms, may be selected by measuring the volt- 
age across the rectifier filament ab with the trans- 
mitter operating at normal load. Careful! The 
filament is at the full plate voltage used in the 
transmitter! Assuming that you run at least 180 
ma, plate current to your final, the value of R 
should be adjusted until the drop across the recti- 
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fier filament is approximately 1.2 volts d.c. 

The filament of the 1B3-GT/8016 has an ap- 
preciable thermal lag, so it will not be damaged 
by momentary overloads, but a good fast-acting 
overload relay should be used to take power off 
the rig in the event of a flash-over or short in the 
Class C stage. Resistor F also serves to insure a 
continuous load for the modulator stage even if 
the rectifier filament does burn out. The wattage 
rating of the resistor used should be large enough 
to handle a considerable overload. If you don’t 
have at least 180 ma. available, the gadget won’t 
work, because you won’t be able to heat the fila- 
ment. 

A small positive bias is placed on the neon tube 
from almost any source that is available. The 
value of resistors 2g and R4, and of potentiometer 
Rs, should be adjusted so that about 60 volts posi- 
tive appears at the point indicated in the dia- 
gram. The potentiometer may then be used to set 
the flashing level to any desired percentage of 
modulation using an oscilloscope or other modula- 


R (see fext) 
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Fig. 4-13 — A simple neon-flasher modulation indicator. 

The circuit may be adjusted by Rs to flash at any de- 

sired level of modulation. 

C; — 100-ppfd. mica. 

Ce — 0.01-pfd. paper. 

R; — 0.22 megohm, }4 watt. 

Ra, Rs, Rs — Bleeder for positive biasing NE-51. See 
text. 


180 ma. 


Modulator minimum 


+HY. 


tion indicator. Since the current drain on the bias 
source is low, even batteries may be uscd. 

In operation, once the desired flashing level 
has been set by Rs, the neon tube will flash every 
time you exceed that level. To be on the safe side, 
it should be set to flash before the 100 per cent 
level is reached. 

— R. Page Burr, W2KQP 


(Evrror's Nore: A more elaborate overmodulation indi- 
cator is described in Chapter Bight.] 


PROTECTIVE SYSTEM FOR 
807 MODULATORS 


es system shown in Fig. 4-14 was worked out 
to give double protection to a pair of 807s used 
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as modulators. The circuit prevents sereen voltage 
from being applied unless plate voltage is also 
on, and prevents the tubes from delivering output 
until the output transformer is loaded. 

A high-resistance relay, Ry, is connected so 
that it is actuated by the 807 plate voltage. Thus, 


+BTo +BTo +B To 
807 Screens Modulators Class-C 
Stage 


Fig. 4-14 — Protective system for 807 modulators. ''wo 
relays ure used to prevent application of screen voltage 
before plate voltage and to kill the entire modulator if 
the output transformer is unloaded. 

C — 8-ufd. 150-volt electrolytic. 

Ri — 0.47 megohm, 1 watt. 

Re — See text. 

Ryi — High-resistance relay (10,000-ohm coil). 

Ry2 — Low-resistance relay (12- or 24-volt coil). 


screen voltage cannot be applied until Ry; closes 
after plate voltage is applied. The second relay 
is of the low-resistance type (12 or 24 volts), and 
is actuated by the d.c. flowing through the sec- 
ondary of the modulation transformer. Thus if 
for some reason the plate supply to the Class C 
stage fails, it becomes impossible to apply power 
to the modulator, thus saving the modulation 
transformer which might break down if operated 
with an unloaded secondary. 

If the voltage drop across Ry2 is too great, it 
can be shunted as shown in the diagram. Several 
values should be tried until the one that produces 
the lowest drop while still permitting the relay 
to close is found. 


— Howard K. Van Jepmond, W9TJIC 


A SIMPLE 
VOLUME COMPRESSOR 


Noma it is becoming standard practice 
to include a compressor circuit in the speech 
amplifier of a rig. If you haven’t already done 
so, a few hours of work and an investment of 
less than five dollars will give you the indisputable 
advantages of volume compression. 

The circuit shown in Fig. 4-15 uses a triode- 
connected GAB7 as the compressor tube. This 
GAB7 should be located somewhere along the 
line in your speech amplifier, preferably ahead of 
the driver or the amplifier’s output stage. It is 
shown as it would be connected in a resistance- 
coupled circuit, but it should be possible to sub- 
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stitute transformer coupling iustead of Re and and Ry. Capacitor Cz should be located close to 
C3, inasmuch as the 6AB7 is connected as a the grid of the 6AB7, to minimize coupling by 
triode. At W8FPD, the lead marked “From out- the loop to extraneous noise and fields, It was 
put of speech amplifier’ is connected to the hot —_ also found advisable to locate the input circuit of 
side of the 500-ohm line connecting the speech the 6AC7 close to its source of audio drive. By 
amplifier to the modulator. If your arrangement —_ observing these simple precautions, no difficulty 
is different, you can bridge a low-impedance tap should be experienced in adapting this device to 
of your modulation or output transformer witha a "phone transmitter, 
plate-to-line transformer (its quality is unim- The required fixed negative bias appearing 
portant, but the insulation must be adequate). from point B to ground is obtained conveniently 
by inserting the variable resistor, 7, 
between ground and the high-voltage 
& center tap of the power transformer, 
be It is assumed that the amplifier’s total 
Output plate-current drain is at least 60 ma. or 
so. The “B”-supply voltage available 
to the plate circuits of the amplifier 
will be reduced by an amount equal to 
the drop across 27. This decrease can 


6ABT 


Fs usually be tolerated in a speech-input 
From cutpu To 250 amplifier. 
cfispeich axe? ho cl of power _: y 
of speech ax fransfermer Only two simple adjustments are 


required, They are semipermanent and 
not critical to obtain. Potentiometer 
= Rs determines the degree of compres- 
sion which the circuit will provide. A 


Fig. 4-15 — Wiring diagram of the simple audio volume compressor. y 2 
maximum power compression of at 


Ci, C3 —0.1-nfd. 400-volt pa- Rs —50,000-ohm potentiome- 


per. ter. least 27 db. should be available with 
Cz, Ci—0.25-nfd. 400-voln Rs — 470 ohms. ____ buta few volts of driving voltage. Thus 
paper. Ro— Wsshvea 10-watt wire- the modulation level will be increased 
Ri, Rs —0.22 megohm. Rr—1000-ohm 10-watt adjust- about 22 times. . 
Re — 22,000 ohms. able wire-wound. The second adjustment should be 


made with no signal input into the am- 
A potential of roughly 3 to 5 volts is needed at _plifier. Simply adjust /?7 until the voltage at A 
Rs for control. with respect to ground is —3 volts. This voltage 
When there is no audio voltage at the output of __ will increase to about —55 volts when the 6AC7 
the amplifier, the triode-connected 6AC7 bias _ isdriven to cut-off. Compression in the order of 27 
generator has a small amount of self-bias devel- db. will be obtained when the bias to the 6AB7 is 
oped across 2s. When audio voltage appears —25 volts. If the audio power tubes of your ampli- 
across 2; (from the output of the speech ampli- fier operate Class AB instead of Class A even 
fier), it is rectified by the 6H6 and applied to the | more compression should result. 
grid of the 6AC7 across R;. It appears as a nega- A 50-volt d.c. voltmeter connected from point 
tive voltage that increases with the speech- A to ground will indicate the degree of compres- 
amplifier output. Hence the 6AC7 cathode cur- sion which the amplifier undergoes. This meter 
rent will decrease, depending upon the developed _ could then also serve as a modulation indicator. 
bias and the 6AC7 characteristic. Thus far we The slight complication of delayed a.v.c. was not 
haye a positive voltage with respect to ground _ considered necessary for ham use. 
appearing at point A, and this voltage will de- Practically all compressor circuits introduce 
crease as the output of the speech amplifier in- some distortion, the distortion increasing with 
creases, But there is a (practically) constant neg- the amount of compression. Logically, for least. 
ative voltage to ground at B developed by the distortion the compressor stage should be located 
steady bleed current through 7. This voltage at the front end of the speech amplifier, where the 
should always be higher than the voltage de- signal voltage (grid swing) is small and conse- 
veloped across Ig by the GAC7 current. Astrong quently the distortion would be minimum. How- 
audio voltage appearing across J?3 will reduce the ever, a compromise must be made, since the 
6AC7 cathode current and hence the net voltage tendency toward motorboating increases with 
at A becomes more negative. This negative volt- the gain (number of stages) between the com- 
age, applied to the GAB7 grid through resistor tj, _ pressor tube and the source of the biasing voltage. 
decreases the gain through the speech amplifier. Measuring the distortion of the speech ampli- 
The decrease in amplifier gain is proportional to _ fier alone at 400 cycles, it was found to be 3.3 per 
the speech-amplifier output, and the desired cent at 8 watts output. With 27 db. compression 
volume-compressor action is readily accomplished. the distortion was only 3.7 per cent. This small 
The triode-connected 6AB7 retains the remote amount of distortion is negligible for all practical 
cut-off characteristic to a degree that is satisfac- work, and the 27 db. of compression is a range 
tory for this application. The time delay of the wide enough to take care of almost any condition. 
circuit is determined by the combination C4 — Jules Deitz, W8Ir'PD 


5 Hints and Kinks... 


for the Power Supply 


OBTAINING HIGHER VOLTAGE FROM 
DUAL-VOLTAGE TRANSFORMERS 


(ANY transformers have a tapped secondary to 
M permit the simultancous delivery of a high 
and a low voltage from the same unit. A circuit 
that permits the output voltage to equal the sum 
of the original intended d.c. voltages and has the 
advantage over a bridge circuit of permitting the 
full current rating of the high-voltage portion to 
be used is shown in Fig. 5-1. 

With this circuit, it is possible to obtain both 
plate and screen voltages for a transmitting 
pentode or tetrode from a single supply without 
the use of dropping resistors, because it also 
furnishes power from the original low-voltage 
taps. The current rating of the low-voltage 
winding is decreased by the amount of current 
drawn irom the high-voltage taps. Thus, if the 
simultaneous secondary rating is 300 ma., and 
250 ma. is being taken from the high-voltage tap, 
50 ma. is available from the low-voltage tap. The 
main consideration is that at no time should the 
primary current rating of the transformer as a 
whole be exceeded. 


i 


Fig. 5-1 — Novel rectifier circuit used to boost the 
voltage normally available from dual-tap power trans- 
formers and permitting both high and low voltages to 
be obtained simultaneously. 


The use of three separate well-insulated fila- 
ment windings is a must if fireworks are to be 
avoided! 

— Albert R. Orsinger, WGHUT 
A FULL-WAVE TRANSFORMERLESS 
LOW-VOLTAGE SUPPLY 


YW bbe 117Z6GT, a full-wave rectifier, may 
be used without a transformer in a low-voltage 
power supply, as shown in lig. 5-2. The output of 


M7Z6GT 


sv Ac. To filter system 


Fig. 5-2— Low-voltage power supply requiring no 
transformer. L; and L2 should be 10 to 20 henrys. 


this arrangement has a 120-cycle ripple, thus re- 
ducing the amount of filter required. The chokes 
LZ, and Le are connected across the 115-volt line 
and must also carry the output current. A value 
of from 10 to 20 henrys is suggested for these 
chokes. 


—W. M. Nunn, jr. 
UTILITY POWER SUPPLY 


iB: these days of surplus gear, miniature low- 
voltage tubes, d.c. relays, and gadgets requir- 
ing all sorts of odd values of plate voltage, a util- 
ity power pack for the experimenter really has 
to be versatile. The unit shown in Fig. 5-3 has 
filled the bill nicely in my shack, and I don’t 
doubt that it will be found useful in others. It can 
supply a variable d.c. potential anywhere be- 
tween 50 and 350 volts, 6.3 volts a.c. and 12 
volts a.c. 

The potentiometer, [1, is used to set the d.c. 
output to whatever value is required between 
the limits stated above. The primary of an old 
6-volt vibrator transformer is used as an auto- 
transformer working off the 6.3-volt winding of 
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the regular replacement-type transformer to ob- 
tain the 12 volts a.c. required for the filaments 
of so many of the surplus gadgets. A separate 
6.8-volt transformer is included to supply the 
filaments of the 6V6 and any other gadgets re- 
quiring it. 


Fig. 5-3 — Circuit diagram of a handy utility power 

pack for the ham workbench. 

Cr, Co — 10-pfd. 450-volt electrolytic. 

Ri —0.25-megohm potentiometer. 

L; — 100-ma. filter choke. 

T: — 350-0-350-volt replacement-type power trans- 
former with 6.3- and 5-volt a.c. windings. 

I's —6.3-volt filament transformer. 

T:— Vibrator power transformer (secondary leads 
taped, half of primary used as shown). 


The whole thing can be constructed from 
junk-box parts, thus keeping cost low, and it can 
be kept on the work bench where it will be ready 
to give almost any gadget you can think of a 
workout. 

— Ralph C. Renfro, WOKUZ 


POWER SUPPLY FOR 
24-VOLT SURPLUS GEAR 


\ cx of the gear that has been offered on the 
VL surplus market was originally designed for 
operation from a 24-volt source. This has proved 
to be a headache in many respects, because hams 
in gencral have set up their stations for operation 
from 116 yolts a.c., using 6.3-volt tubes almost 
exclusively. Shown in Fig. 5-4 is a small power 
supply that will do a very satisfactory job in 
furnishing plate and heater power to many of 
the small receivers such as the ARC-5 (SCR 
274N) series, in which 12-volt tubes are used 
with a 24-volt supply. 


USY. 
AC. 


ig. 5-4 — A simple power supply designed to be used with receivers 
requiring 12-volt heater supply. The filter components are standard, 
the only unusual feature being the use of a cathode-type rectifier to 


permit series connection of the two filament windings. 
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A standard replacement-type transformer is 
used with a cathode-type rectifier to permit series 
connection of the 5-volt rectifier filament winding 
and the normal 6.3-volt winding. When the plate 
voltage required is low, of the order of 200 or 300 
volts, the hook-up shown in the diagram will be 
usable. It is not safe for higher voltages, however, 
because the cathode-to-heater potential-difference 
rating of the 6X5 is only 400 volts. If an on-off 
switch is used, it should be installed in the nega- 
tive lead to the receiver rather than in the high- 
voltage center tap to avoid the possibility of 
break-down from cathode to heater in the 6X5 
rectifier, 

The series-connected filament windings add to 
11.3 volts (when the windings are properly 
phased), and it is usually a simple matter to 
rearrange the heater wiring within the receivers 
to operate from the lower voltage. If rewiring is 
impossible, or undesirable, the 6-volt equivalent 
of the 12-volt tubes supplied with the receivers 
may be used. 

— J. Richard Kearns 


HIGH-VOLTAGE 
WARNING BLINKER 


N line with the slogan “Switch to Safety,” 
some form of warning indicator light for the 
high-voltage supply was needed on the trans- 
mitter at W6GM. While indicator lights are 
useful, one is apt to become accustomed to a 
steady pilot lamp and make the wrong move 


From high To. 
voltage transmitter 


Fig. 5-5 —A neon blinker for addition to the trans- 

mitter as a high-voltage warning. The rate at which the 

neon tube blinks may be set by the value of the resistor 

used. 

C —0.5-pfd. 400-volt paper. 

R—30 megohms (three 10-megohm }o-watt units in 
series). 

NE — \-watt neon lamp (G.E. NE-45). 


anyway. A blinker lamp does a much more effec- 
tive job of keeping one’s subconscious informed 
that the high voltage is on. 

A very simple neon blinker can be 
made as shown in Fig. 5-5. The value 
of resistance shown is about right 
for a 1200-volt supply, and pro- 
duces a blinking rate of about one 
per second. This resistance must be 
adjusted according to the voltage 
of the power supply and the desired 
rate. If the neon light glows steadily, 
theresistanceis too low. A clear-glass 
jewel should be used instead of a 
colored one to permit maximum 
effectiveness of the neon glow. 

— George W. Ewing, W6GM 
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FOR THE POWER SUPPLY 


GETTING THE MOST OUT OF YOUR 
MOBILE POWER SUPPLY 


Suc. 5-6 shows a method of getting the most out 
of a mobile power supply with the least bat- 
tery drain. A 250-volt vibrator supply is used to 
power the oscillator and the speech amplifier, and 
a 500-volt dynamotor (not shown in the draw- 
ing) supplies the r.f. amplifier and the modulator. 


+ for final 
rhand Mod 
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Vig. 5-6 — Method of wiring the vibrator power supply 
to obtain both plate and bias voltages with maximum 
economy of power. 


The novelty of the circuit is that the positive 
terminal of the vibrator output is grounded in- 
stead of the negative. In this way, the low-volt- 
age supply may be used as a source of bias volt- 
uge as well as a supply for the oscillator and 
speech amplifier. 

The advantages of the system are numerous. 
The bias voltage does not subtract from the sup- 
ply voltage, as it would in cases where the bias is 
obtained from a tapped grounded bleeder. The 
oscillator plate condenser may be grounded with- 
out requiring parallel feed, since the positive is 
grounded. Fixed bias may be used, without re- 
quiring batteries, eliminating the need for cath- 
ode bias. This results in a saving in the power 
usually lost in the cathode resistor, and permits 
the final amplifier to operate at the full supply 
voltage. 

Zoltan T. Bogar, W3C 7M 


TWO-WIRE CONNECTION 
FOR BIAS PACK 


Wo wires can be connected to the power plug 

of the transformerless bias pack shown in 
the ARRL Handbook without fear of a short- 
circuit if a s.p.d.t. switch and 115-volt lamp are 
connected in the circuit as shown in Fig, 5-7. 


HIS VAC 7266 


Vig. 5-7 — By the addition of a switch and an ordinary 
lamp bulb, the possibility of short-circuiting the 115- 
volt line in the Handbook transformerless bias supply is 
eliminated. 
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The switch should be thrown to the lamp 
position for ‘‘on” operation and the lamp will 
light unless the plug is incorrectly placed in the 
socket. 

— Waller Zuckerman, W2LBF 


FILAMENT TRANSFORMERS AS PLATE 
TRANSFORMERS IN BIAS SUPPLIES 


i was desired to provide fixed bias on the 35T 
used in the final in the rig at W8EF'DJ, so that 
the plate current could be cut off during periods 
of no excitation while in c.w. operation. The 
transformerless bias supply in the Handbook 
looked good at first, but since the rig here con- 
nects to the a.c, line with the gurden variety of 
plug, we were afraid of blowing the fuses too 
often because of getting the plug in the socket 
the wrong way, since one side of the a.c. goes 
directly to ground with this type supply. 

To avoid this we looked for a transformer 
having a secondary of about 100 volts, but being 
unable to find one, the thought came to use a 
filament transformer backward; that is, to connect 
its low-voltage winding as a primary across an 
existing filament voltage to the 35T, and to use 
the normal primary for plate supply to a half- 
wave rectifier, 
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Fig. 5-8—A filament transformer is connected to 
supply grid-bias voltage through half-wave rectification, 
T, is a filament transformer with multiple taps on the 
secondary. 72 is the 5-volt filament-heating transformer 
for the 35T. R, the 35T grid resistor, and a 12-yfd. 
condenser supply the filter action for the grid bias. 


Worked into the circuit shown in Fig. 5-8, 71, 
x Thordarson T61F85 (which has a secondary 
tapped for 2.5, 5, and 6.3 volts at 2.5 amp.) has 
the secondary connected across the 5-volt supply 
of the 35T filament. The 6.3-volt tap is used to 
produce a secondary voltage of 5/6.3 times 115, 
or 91 volts; after half-wave rectification, this 
giving an output voltage across the grid resistor 
of about 50 to 60 volts. This was sufficient to 
reduce the plate current of the 35T (at 1800 
volts) to about 5 or 10 ma. The rectifier section 
of a 117N7 was used in the bias supply, that 
type being on hand (we're still trying to figure 
out a use for the amplifier section), A 12-pfd. 
condenser seems to provide enough filtering. All 
parts are mounted on the r.f. chassis and bias 
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voltage is uvailable as soon as filament voltage 
is applied. 

Using different combinations of filament volt- 
ages and windings of transformers, various output 
voltages in the neighborhood of 50 to 150 volts 
may be obtained. Naturally, the transformer 
supplying the source voltage must have a rating 
slightly in excess of the filament current taken 
by the r.f. tubes. 

— William Hoos, WSFDJ 


A “SELF-POWERED" BIAS SUPPLY 
Gees in Fig. 5-9 is a novel circuit that has been 

used successfully for quite some time. It 
eliminates the need for a fixed bias supply, yet 
provides fixed bias! 

The VR tube is initially lighted by the grid 
driving voltage, and a charge is thus placed on the 
condenser. When excitation is removed, as when 
the key is up, the VR tube goes out, and the 
charge that remains in the condenser keeps the 
amplifier tube cut off. 


RE Power 
Amplifier 


Fig. 5-9—A “self-powered” fixed-bias circuit that 
requires neither batteries nor power supplies. The charge 
on a large condenser is used as a holding bias to do the 
job. C is a 20-pfd. electrolytic condenser of suitable 
voltage rating. 


The leakage resistance of most electrolytic 
condensers is high enough so that the charge will 
not leak off for a matter of a couple of hours, so 
that the next time the rig is used, drive should be 
applied (to charge the condenser) before power is 
applied to the final amplifier. This is the normal 
procedure in tuning a transmitter anyway, so 
using this system should cause no inconvenience. 

— Herb Shear, W6WVQ 


4A SIMPLE BIAS ISOLATOR 


common trouble encountered when using bias 
supplies is the rise in voltage as the rectified 
grid current flows to ground through the bias- 
supply bleeder. The circuit shown in Fig. 5-10 in 
effect disconnects the bias supply when bias due 
to rectified grid current reaches a value equal to 
or higher than that supplied by the bias rectifier. 
When excitation is applied additional voltage 
is developed across the grid leak, 2. When this 
voltage reaches or exceeds that of the bias supply 
the rectifier stops conducting, no current flows 
in the circuit CB, and bias to the r.f. stage is sup- 
plied solely from the voltage developed by the 
flow of rectified grid current through J). 
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Fig. 3-10 — Easy-to-install bias isolating circuit, 


The rectifier may be any nongaseous tube hay- 
ing low Rp. An 80 is ideal, but 45s, 2A3s, ete, 
may be used with grid and plate connected to- 
gether. Pentodes and tetrodes may be used by 
tying all grids to the plate. 

A single-ended r.f. amplifier stage is shown 
but the system works equally well with push- 
pull. Additional stages may be supplied by con- 
necting the bias-isolator cathodes to point C. 

— Wesley M. Bell, W9FEG 


SELENIUM RECTIFIERS AS 
A BIAS SOURCE 
771TH several manufacturers including midget 
selenium rectifiers in their postwar lines, the 
amateur now has a means of obtaining protective 
bias for his rig without having to build separate 
bulky supplies. The compactness of these new 
units makes it entirely practical for one to be 
used at the base of the tube requiring the bias, 
The 813 amplifier in use at this station has a grid 
circuit as shown in Fig. 5-11. A small selenium 
rectifier is used in a half-wave circuit, filtered by 
Ci, C2 and L. Values are dependent, of course, 
on the particular application, but for the 813 
the values shown below the diagram have worked 
out very nicely. About 80 volts of fixed bias is al- 
ways present at the grid of the tube, and the 
additional few volts required for operating bias 
are obtained by the series grid leak, Ry. In my 
case, bias increases to about 130 volts when ex- 
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Fig. 5-11 — Bias system for an 813 amplifier using one 
of the new midget selenium rectifiers.  %is 
C; — Dual 8-yfd. electrolytic. + 3% 
Cz— Section of Ci. 

Ri — 2500 ohms, 2 watts. 

Re— 5000 ohms, 10 watts. 

L—30-hy. 30-ma. filter choke. 

SR — Federal Tel. & Radio Type 403D2625. 


ak 


FOR THE POWER SUPPLY 


citation is present, varying, of course, with the 
amount of grid current flowing at the time. 
Since only one side of the a.c. line is tapped, 
& good earth ground to the transmitter chassis is 
a requirement, and the power plug should be 
polarized to assure that the bias lead will always 


be the hot lead. 
—R. D. Althaus, W3KGD 


SELENIUM RECTIFIER HINTS 

HE following will be helpful in prolonging the 

life of the new midget selenium rectifiers: 

The rectifiers should be mounted with their 
“fins” vertical to prevent heat from the lower 
sections causing destruction of the upper section. 

The use of a current-limiting resistor of 50 
ohms or so immediately after the rectifier will 
limit the initial surge into the large input filter 
capacitor usually used with such gadgets. 

— Laurence Geis, WOOKF 


RELAY-COIL TRANSIENT REDUCTION 


FrTER I installed a Model 750 Advance over- 
load relay in series with a ground return 
from my final amplifier, I found that when I 
adjusted it to kick out at 320 ma., under steady- 
state conditions, it would not handle the tran- 
sients attributable to normal turning on and off 
of the plate power supply. If I adjusted the thresh- 
old so that it would withstand the transient 
voltages, then it would not kick out, except un- 
der extreme conditions of steady overload. Since 
the d.c. resistance of the relay coil was only 6 
ohms, I was afraid that I might have trouble 
slowing down the transient, especially since I did 
not know what the waveform of the transient 
looked like. To be on the safe side, I shunted the 
field coil with a 3000-ufd. 10-volt Mallory con- 
denser, and found that the transient was com- 
pletely tamed. It is quite possible that a lower 
value of capacitance would do the same trick. 
— D.W. Atchley, jr. WIHKK 


COMBINATION BIAS SUPPLY AND 
STATION CONTROL SYSTEM 


HE circuit shown in Fig. 5-12 makes use of 

several 24-volt d.c.-operated relays and a 
transformerless bias supply in an arrangement 
suitable for use with a low-power transmitter that 
uses 6L6s or 807s in the final amplifier. The relays 
are currently available at small cost in the surplus 
market. 

As shown in the diagram, the coils of the relays 
are connected in series, and are used as a tapped 
bleeder across the bias supply. A 2500-ohm re- 
sistor is used to reduce the current through the 
coils to a point below that required for them to 
throw. A toggle switch shorts this resistance, 
causing the relays to throw to turn the trans- 
mitter on. The voltage drop across each relay coil 
may be used as a source of bias voltage in cases 
where the grid-current requirements of the trans- 
mitter are low. The voltages indicated in the dia- 
gram are typical of those obtained. When the 
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switch is thrown to the receive position, the bias 
voltage increases above these figures, because the 
drain on the rectifier is then reduced. 

Since the relay coils are connected in series, 
damage to the transmitter in case of bias failure 
is prevented, as the relays will not close, Simi- 
larly, if the coil of one relay opens, power cannot 
be applied to one part of the transmitter while 
it is not applied to another, 


Transmiller power 


{ supply control 


—25V. 
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supply control 
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Fig. 5-12 — A novel method of using surplus low-volt- 
age relays in a bias and station control circuit for the 
low-power rig. 

Ci, Cz — 20-ufd 150-volt electrolytic. 

R— 2500 ohms, 10 watts. 

Ry, Ryz, Rys, Rys — See text. 

S: —S.p.s.t. toggle switch. 


With the transformerless supply shown, a 
polarized a.c. plug must be used. There is no rea- 
son why the series-connected relay idea cannot be 
used with the standard transformer-type supply 
however. 


— Rod Grant 


A SIMPLE TIME-DELAY CIRCUIT 
HE TIME-DELAY arrangement shown in Fig. 
5-13 depends for its operation on the time re- 
quired for a heater-type rectifier tube to reach 


115 V.AG 
Fig. 5-13 — A simple variable time-delay system. 
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operating temperature. A 117Z6 is shown, but a 
50L6, with grids and plate tied together, also 
worked satisfactorily. 

A 400-ohm 10-watt potentiometer, Ri, is con- 
nected in series with the rectifier heater, to con- 
trol the time delay, which is variable between 15 
seconds and about one minute. Fz is used to 
limit the current through the relay to the rated 
value. I found that 10,000 ohms was right for the 
relay I had on hand, as it allowed 8 ma. to flow 
through the relay at full operating temperature. 
The relay closed at 6 ma. The relay should have a 
d.c. resistance of from 1000 to 2000 ohms. The 
condenser is a 30-ufd. filter, used to prevent relay 
chatter. 

— James D, Matthews 


AFTER irying the above-mentioned kink, H. H. 

Cross, W1OOP, writes: “T found that sub- 
stituting a 5Z4 for a 5U4G in the bias supply 
of my transmitter (using bias interlock) gave me 
30 seconds’ protective delay in case the regular 
time-delay relay failed. 

“The up-to-temperature time of heater-type 
rectifiers is increased by poor regulation of the 
heater supply but the tubes furnish the same 
emission when hot. Heaters have low resistance 
when cold and heat more slowly in a constant- 
current circuit. 

 \ 2525, with its heater in series with a 350- 
ohm resistor, will take 40 seconds to reach 90 
per cent emission. I use an 8-nfd. condenser input 
and run 60 ma. through the relay. It’ll work every 
time and the tube will last much longer than « 
117-volt type.” 


AN UNUSUAL RECTIFIER 
CIRCUIT 

HE rectifier circuit to be described was origi- 

nated at WINVH and used successfully for 
nearly two years prior to the war. Other ama- 
teurs who have seen and used it have been so en- 
thusiastic that it is presented here for general 
circulation. 

The most interesting of the new circuit’s many 
advantages and possibilities is that it offers the 


Me. 3-14— The conventional center-tap rectifier circuit, 
with choke-input two-section filter and bleeder. 
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amateur a chance to obtain a selection of more- 
desirable voltages with the power-supply equip- 
ment already at hand. No longer need he be stuck 
with, for example, 1750 volts, when a full 2000 
volts is desired. In such a case it is only necessary 
to add a relatively inexpensive transformer to 
make up the voltage deficit. The same circuit also 
provides for easy selection of several reduced 
voltages by steps, for use while tuning the trans- 
mitter and communicating over short distances. 

The complete circuit is a combination of the 
conventional full-wave center-tap rectifier circuit 
and another one which at first appears unortho- 
dox. It is shown later in Fig. 5-16, being first de- 
veloped by stages for easier understanding. 

In order to establish symbols and to facilitate 
explanation, the part of the circuit which is the 
conventional rectifier circuit is reproduced here 
in Fig. 5-14. A technical description of its opera- 
tion can be found in The Radio Amateur’s Hand- 
book as well as numerous other radio texts. 


Vig. 5-15 — “Inverted” 
center-tap rectifier. 
Except for the rectifier 
connections the ci 
is the same as Fig. 
5-14. Separate _fila- 
ment transformers, Tz 
and T3, are required 
Se for the two rectifier 
tubes. 


The part of the circuit which appears to be 
unorthodox is shown in Fig, 5-15. Don’t worry, it 
works! In fact, it is frequently used in syn- 
chronous-vibrator power supplies, although in- 
frequently employed with tube rectifiers. The 
symbols are the same as in Fig. 5-14 except that 
the high-voltage transformer is marked 17'y. Ts 
and 7'3 must be separate filament windings be- 
cause the entire secondary voltage of 7's is be- 
tween them. 

It can be seen upon examination that this 
circuit is simply an inversion of the more econ- 
ventional one of Fig. 5-14. It can be used alone 
and possesses a number of advantages over the 
standard one, such as: 

a) It reduces hazards because the plate caps on 
such rectifier tubes as 866s and 872s can be at or 
near ground potential. The number of exposed 
high-tension leads is minimized. 

b) Ripple voltage in the output has always 
been found to be less. If 7’: and 73 are not center- 
tapped, experimentally connect the secondary 
of 7; to either side of these individual windings 
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Fig. 5-16 — The new circuit combines Figs. 5-14 and 
5-15 to make four different output voltages available, 
depending upon whether each transformer is used alone 
or whether the two are used together aiding or opposing. 
The d.p.d.t. switch, Ss, reverses the lin connections 
to the primary of one transformer to reverse its secon- 
dary phase with respect to the other. Filter constants 
are the same as for conventional power supplies of the 
same voltage and current ratings. 


for least ripple voltage. However, the difference 
in ripple is not important in ordinary use, 

c) There is less trouble from r.f. getting into 
the power supply. This is because the high- 
potential leads of transformer 7's are by-passed 
to ground for r.f. by the secondary-to-primary 
capacitance of the windings of 7'2 and 73. Also, 
the plates of V1 and Ve are at or near ground 
potential. ‘ 

d) Tt permits cheaper grounded-anode cooling 
methods for heavy-duty rectifiers. 

A brief technical analysis of the circuit is made 
easy simply by following the paths of the elec- 
trons through the various elements. Referring to 
Fig. 5-15, note the positive and negative signs 
shown at the terminals of the secondary of 7. 
These are given for a particular instant (or half 
cycle) when the upper half of 7's is operating so 
as to impress a negative potential upon the 
cathode of Vy. You must then agree that the cen- 
ter tap of this winding is positive at this same 
instant. Since electrons can flow through V; 
only in one direction — that is, from filament to 
the plate—the supply of electrons from the 
negative potential readily flows across the tube 
to the plate, which is positive because it is con- 
nected to the positive end of the half-winding 
(center tap) via the load resistor, 1. It should 
also be observed that the lower half of the scc- 
ondary of 7's cannot function at this time because 
the plate of V2 is negative with respect to its 
cathode through the load. 

The final circuit is developed by combining 
Figs. 5-14 and 5-15 as shown in Fig. 5-16. For all 
practical purposes we have merely added an- 


(not counting extra filament windings). Because 
the lower-voltage transformer usually has poorer 
insulation, it is advantageous to place it in the 
T; position where it can be kept close to ground 
potential, 

The following statements hold true: 

a) The total output voltage is the sum of the 
voltages separately obtainable from 7; and 7’, if 
these transformers are connected in phase to the 
power line. This can be experimentally deter- 
mined by transposing the primary leads to the 
power line to obtain the greater output voltage. 

b) The total output voltage is the difference 
between the voltages separately obtainable from 
7’; and 7’, if the transformers are connected out 
of phase to the power line. 

c) When the system is operating as in (b) there 
is no undue loss of efficiency because only the re- 
sultant voltage and not each of the canceling 
voltages is rectified. 

d) The polarity of the d.c. voltage delivered 
to the load 2; will always be the same regardless 
of the transformer switch connections. In other 
words, the positive output lead will never shift 
position. 

e) The total output voltage is only the voltage 
obtainable from 7; alone if the primary of 7's is 
opened. 

i) The total output voltage is only the voltage 
obtainable from 7’ alone if the primary of 7 is 
opened. 

g) The secondary of the “dead” transformer 
in (e) and (f) acts as an additional smoothing 
choke and as part of the filter circuit. 

The switches shown in Tig. 5-16 provide the 
four different output voltages mentioned in (a), 
(b), (d), and (e) above. It goes without saying 
that all components must be designed for the 
power and insulation requirements of the circuit 
involved. 

— Comdr. E. E. Comstock, USCG 


“FREE” BLEEDER FOR 
C.W. TRANSMITTER POWER SUPPLIES 


if your r.f. amplifier stage is properly neutral- 
ized, you can allow it to draw plate current 
under key-up conditions and save in three ways: 

1) Greatly reduce the size and cost of the 
bleeder resistor. 

2) Reduce the key-down drain on the power 
supply, thereby allowing transformers and 
chokes of lower current rating to be used, (Or 
get more useful current out of your present 
supply.) 

3) Reduce the power bill through greater 
power-supply efficiency. 

For good regulation, the bleeder resistor at the 
output of a choke-input filter is generally ac- 


- cepted to be about 1000. times the value of the 


inductance of the first choke. 
R = 1000L 
Now suppose you have a 2000-volt power supply 


' Dellenbaugh and Quimby, “The Important First Choke 
in High-Voltage Rectifier Circuits,” QST, February, 1932. 
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with a 20-henry input choke. The bleeder re- 
sistor is 1000 X 20 or 20,000 ohms. The bleeder 
current is Z/R or 100 ma., and the bleeder power 
is [?R, or about 200 watts! Two things are at once 
apparent: 

1) Aresistor of such high power rating is quite 
expensive. 

2) The power supply is delivering 200 watts 
more than is necessary when the key is down, and 
this power serves no useful purpose other than to 
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SURE-FIRE SAFETY PRECAUTION 


F2 the expenditure of a couple of dollars for 
arelay and a switch, and a few hours labor, the 
safety system described below was installed. 

A double-pole double-throw relay is used in 
the circuit shown in Tig. 5-17. The relay is one 
commonly used for antenna switching, with 
ceramic insulation and sufficient spacing between 
contacts to withstand the full plate-supply 


heat the shack. 

If, for example, we connect 
this supply to a pair of RK- 
48s or 818s in push-pull, we 
know that with the key up, the 
supply delivers 100 ma. to the 
bleeder. With the key down the 
tubes draw 360 ma. The total 
load on the supply is 460 ma. 
with about 22 per cent of it 
wasted in the bleeder. 

Now if we eliminate the 
bleeder (and connect a few- 
hundred-thousand ohms resist- 
ance in its place for safety), and 
adjust the bias on the amplifier 
tubes so they draw 100 ma. 
with the key up,? the following 
conditions will prevail: 

With the key up: 


1) The tubes act as the bleeder. 
2) Rated plate dissipation is not exceeded, and 


tube life is not shortened. 


3) The only bleeder required is a low-wattage 
fairly-high-resistance unit to discharge the capac- 


itors when the power is off. 
With the key down: 


1) The power supply delivers 360 ma. to the 
tubes, and a negligible amount to the “safety” 


resistor. 


2) Substantially all current delivered by the 
supply is used by the tubes for generating r-f. 


power. 


3) The lights will blink less when the key is 
closed, because the change in current is now only 
260 ma. (instead of 360 ma. as before). 

Following the idea outlined here, the bleeder 
resistor current can be reduced or substantially 
eliminated under key-down conditions. The wat- 
tage rating of the resistor will be greatly reduced 
in any power supply feeding any r.f. amplifier. 
Be sure to remember these precautions: 

1) Do not exceed the rated plate dissipation of 
the tube. (Plate dissipation with the tube acting 
as the bleeder is the power-supply voltage times 


the key-up plate current.) 


2) Always have a few-hundred-thousand ohms 
connected across the filter, to discharge the con- 
densers when the power is turned off. 

3) Always make sure the condensers have dis- - 
charged before you change coils or tubes.? 

— George L. Downs, W1CT 

? They won't oscillate if properly neutralized, For a note 
on these particular tubes, sec page 17, May, 1947, QST.—Ed. 

4In this connection, a voltmeter makes a good low-current 
bleeder while providing an indication of the charge left in 


the condenzers.—Ed. 


voltage. One set of relay contacts immediately 
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Fig. 5-17 —Safety circuit used to ground the plate supply when the 
“send” switch is turned off. The relay used is described in the text. 


grounds the B+ voltage when the transmitter 
switch is turned off, and the other set energizes 
a green panel light, signifying that it is safe to 
touch the final tank coil. This safety signal will 
not operate until the B+ is actually grounded; 
thus if the relay fails to operate, the green light 
will not come on, and the operator knows that 
danger is present. The red panel light is turned 
on whenever the transmitter switch is turned on. 

Because relays sometimes do not throw as they 
should, it is possible that the path to ground 
from B+ may (instantaneously) be through the 
pilot light and the filament winding. For this 
reason, a filament winding separate from any 
tube circuit is advised. Good insulation should be 
used on the lead from the relay to the green 
lamp to eliminate the possibility of a short to 
ground, which would cause the green signal to 
light. The key to the system: If the red light is on, 
stay away! If the green light is on, it is safe to 
touch the final tank coil. If neither light is on, or 
if both lights are on, something is haywire, and 
it will pay to ground the tank before touching it. 

— Charles F, Lober, W8ICO 


TIE-STRAPS FOR FILTER CONDENSERS 


pRe’s an easy way to mount those surplus 

filter condensers which invariably come 
through without brackets. Take a pair of old 
bicycle spokes and, measuring from the threaded 
end, cut them slightly longer than the height 
of the condenser. Bend the unthreaded end of 
each into a hook to fit snugly on the shoulder of 
the can. All that remains is to feed the threaded 
ends through the chassis, affix the spoke nuts, 


and tighten. 
— Iyman H, Howe, W2TJH 


6. Hints and Kinks 


for the Antenna System 


JUNK-YARD BEAM ROTATOR 


very satisfactory beam-rotating mechanism 

can be made from an old screw jack by the 
method shown in Fig. 6-1. The jack can be ob- 
tained for next to nothing in almost any junk 
yard or auto-wrecking lot 


TOP VIEW 


Collar piel 
Gear} eld bere 


DETAIL 


SIDE VIEW 


Fig. 6-1 — Here’s the novel beam-rotating gadget used 
at WLOPW. Made entirely of junk parts, it can be 
assembled and installed in a few hours. 


Have a welder cut the casing at point A, and 
discard the portion that is shaded in the side 
view. Then have him cut screw B so that it can 
be threaded out through the bottom of the casing. 
This leaves the gear structure intact. One gear 
protrudes through the top of the casing and 
rotates 360 degrees in the horizontal plane when 
the crank handle is turned. Have a collar made 
from a piece of pipe welded on this gear as shown. 
It will then serve as a socket for the base of the 
shaft that rotates the beam. The shaft should be 
pinned inside of the collar to prevent slippage. 

Braces to provide mounting supports are then 
welded to the outside of the gear casing as shown 
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in the top view. The crank handle may be run 
through the wall to the inside of the shack where 
a direction indicator may be attached if desired. 

This mechanism has been in use for several 
months and has provided trouble-free operation, 
even when it was covered with a thick coating of 
ice and snow. In addition to the low cost and 
simplicity of construction, it is superior to many 
motor-driven systems because it permits the 
speed of rotation of the beam to be changed to 
suit the operator’s convenience. All he has to do 
to get the beam around in a hurry is crank a 
little faster! 

— George Rossetti, W1O0PW 


CLEARING JAMMED PULLEYS 


Oo of my antenna pulleys had gotten gummed 

up or rusty and was becoming hard to oper- 
ate. The pulley was at the top of a 42-foot mast 
that could not be lowered or climbed. Here’s a 
hint to others faced with the same unhappy 
problem. 

I folded a piece of waxed paper diagonally a 
couple of times, forming a triangular sack. I then 
poured several ounces of heavy motor oil in the 
sack, gathered the top together with string, and 
lashed the whole sack to a point on the antenna 
halyard that I knew I could pull through the 
pulley. The halyard was then pulled until the 
sack was four or five inches from the pulley, as 


Fig. 6-2 — A clever method of oiling a pulley at the top 
of an antenna mast. A breakable sack is made of wax 
paper and is then filled with oil. It is smashed against 
the pulley block with a quick yank, drenching the block 
with the oil. 


shown in Fig. 6-2. A quick yank on the halyard 
then smashed the paper sack, causing the oil to 
drench the pulley block thoroughly, giving it the 
bath that it needed to clear up the trouble. 

— Robert E. Barr, WiGHF 
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WEATHERPROOFING TWIN-LEAD 
HOWN in Fig. 6-3 is the scheme used by 
WSCXS, W6PNO and XEIKE to avoid the 
detuning effects often encountered in wet weather 
with Twin-Lead feed lines. Slots are cut in the 


Fig. 6-3— Method of “weatherproofing” feed lines 
made of Twin-Lead. Some of the dielectric is removed, 
leaving only enough to maintain line spacing. 


dielectric between wires, leaving just enough to 
serve as normal feeder spreaders and to provide 
enough mechanical strength to hold the spacing 
rigid. W5CXS suggests that the slots be cut about 
114 inches long. 


A REVERSIBLE FIXED BEAM FOR TEN 


oR some time the writer used a horizontal 

folded dipole in the 28-Me. band, and while 
signals were received with good intensity, ob- 
jectionable interference was also received from 
the direction opposite to that of the desired 
signal. Because of the difficulty of erecting rotat- 
ing mechanisms, a rotary beam was out of the 
question. In the mornings we wanted contacts 
ranging from the north of Scotland through the 
Mediterranean to South Africa, and in the eve- 
nings with stations in the Pacific, Australia and 
New Zealand. Obviously, it was undesirable to 
construct a sharp fixed beam that would lay a 
satisfactory signal into England but would not 
be very effective to South Africa. Also, in this 
particular residential district elaborate aerial 
structures are not entirely appreciated. 

After a number of shects of scratch paper had 
been filled and thrown in the wastebasket, there 
finally evolved what appeared, to the writer, to be 
a simple answer to his problem. The existing 
folded dipole, which was 30 feet above ground 
and constructed of heavy antenna wire with a 
spacing between the upper and lower conductors 
of six inches, was allowed to remain as originally 
constructed, An additional folded dipole, identi- 
cal with the first, was constructed and the two 
dipoles were held 8 feet and 1 inch apart by 
spreaders about 8 feet 4 inches long. In other 
words, the two folded dipoles were placed in the 
same horizontal plane, parallel to cach other and 
i quarter wavelength apart at the operating fre- 
quency. Twin-Lead 300-ohm transmission lines 

-A and B — of identical length were connected 
to each folded dipole. These transmission lines 
were made long enough to run to the operating 
room in the basement, Care was taken to assure 
that each transmission line was dropped away 
from its folded dipole at right angles for a dis- 
tance of at least a quarter wavelength and that 
the two Amphenol Tywin-Leads were spaced two 
feet throughout wherever possible. At W4SN 
this spacing is held except that a spacing of ap- 
proximately 9 inches exists where they enter the 
operating room, At a convenient point in the 
shack the transmission lines are brought to oppo- 
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site ends of a d.p.d.t. porcelain-based switch as 
shown in Fig. 6-4. The mechanical junction or bar 
between the switch arms is reinsulated with high- 
frequency insulating material for minimum 
losses. A quarter-wave phasing section of 300- 
ohm line is connected between the ends of the 
d.p.d.t. switch. Its length, 1, equals a quarter 
waye at the operating frequency times the propa- 
gation factor of 0.84. From the switch arms a 
length of 150-ohm line is run to the antenna 
send-receive relay and from this point 150-ohm 
Twin-Lead is run, respectively, to the transmitter 
coupling link and to the receiver input terminals, 

After construction of this antenna it was neces- 
sary to check for proper polarization. First, a 
signal was tuned in which appeared to be on a 
line perpendicular to the direction in which the 
folded dipoles were horizontally located. With the 
signal about S4 on the receiver as adjusted by the 
r.f. gain control, the d.p.d.t. switeh was thrown 
irom one position to the other to determine 
whether an appreciable difference in signal 
strength resulted from changing the switch posi- 
tion. The transmission-line connections of one 
antenna may be reversed at the d.p.d.t. switch to 
determine which connection produces the great- 
est front-to-back ratio; the connection producing 
the greatest figure is the correct one. If every- 
thing is connected properly and the station igs in 
the preferred direction, a considerable increase — 
on the order of three or four S divisions — should 
be noted. 

Although the folded dipoles described are 
heavily constructed to withstand heayy winds 
and considerable buffeting, there appears to be no 
reason why two folded dipoles constructed en- 
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Vig, 6-4—A reversible fixed beam for 28 Me. Two 
folded dipoles are mounted a quarter wavelength apart 
and are fed with 300-ohm line. The directivity is made 
reversible by a double-pole double-throw switch as 
shown. Forward gain is approximately 5 db., and the 
front-to-back ratio is approximately 20 db. 
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tirely of 300-ohm line would not serve, during 
periods of light winds or in protected areas. 
Greater frequency coverage (within a given 
band) may result from the use of open-wire con- 
struction than with 300-ohm line, but for those 
who do not operate over a wide frequency range 
little difference should be noticed. Parentheti- 
cally, it may be stated that with the antenna 
arrangement in use at W4SN little change in 
antenna loading is observed between 28 and 29.4 
Me. Reception is quite satisfactory throughout 
the ten-meter band. 

Phasing of two folded dipoles constructed to 
operate on the 20-, 40- or 80-meter bands should 
be satisfactory and should be productive of re- 
sults. The physical requirements of support, 
spacing and arrangement of antennas and phas- 
ing stub will be proportionately greater than for a 
ten-meter antenna but, theoretically, the antenna 
is practical on any band. 

Experience at W4SN indicates that this an- 
tenna gives a worth-while gain over an azimuthal 
area of approximately 75 degrees. The horizontal 
pattern produced by this array, simple though it 
is, approximates a cardioid. With the assistance 
of W4ILF and other amateur stations with whom 
tests were made, the front-to-back ratio was 
measured to be of the order of 20 db.; the forward 
gain is approximately 5 db. The addition of this 
folded dipole and the phasing arrangement shown 
in Fig. 6-4 made a worth-while improvement in 
the signal transmitted by our little 25-watter, and 
has accomplished a very encouraging reduction in 
interference from other stations operating on the 
same frequency in a direction opposite to Europe, 
in the mornings, and Australia and New Zealand, 
in the evenings. 

— Stacy W. Norman, W4SN 


“FLUTTER” PREVENTION FOR 
BEAM ANTENNAS 


O ELIMINATE wind “flutter” of rotary-beam 

elements (especially 20-meter center-sup- 
ported “plumber’s delights”), slip wood strips 
inside of the elements to damp out the vibrations. 
The strips should not be fastened down, but the 
ends of the elements may be either plugged or 
deformed to keep the strips from sliding out. 
You'll find that the strips rattle around a little 
when the wind blows, but the elements show no 
signs of getting the jitters. 

In my own beam the elements are made of 114- 
inch ST61 tubing supported from a 21-inch 
square boom. Before treatment the beam had a 
terrific flutter which shook the elements, the 
boom, the tower, and the house. Strips 3/,-inch 
square and 10 feet long were slipped inside of 
each element, and the ends were plugged. From 
that time on the problem ceased to exist. 

— William Vandermay, W7DET 


A VERSATILE PORTABLE 
ANTENNA SYSTEM 


ape antenna “system”’ shown in Fig. 6-5 was 
1 developed fer portable use as a means of 


o7 


avoiding antenna troubles that had been en- 
countered in considerable experience operating us 
a portable station. It has proved to be quite ver- 
satile, and saves a great deal of the time usually 
consumed preparing the antenna required for a 
particular site. 
The system makes use of three 66-foot lengths 
Solder lugs 
A aABc g Cc 
oF 
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campo oa 
Lug attached 
by wire 


Fig. 6-5—A timesaving portable antenna system. 
Three 66-foot lengths of wire are prepared in advance. 
making it possible to put up an antenna in jig time. 


of rubber-covered “lead-in” wire. Soldering lugs 
are attached to each end of each length, and a 
third lug is connected to a point 22 feet from one 
end. Two ordinary glass insulators, each fitted 
with a lug at one end, and a few 6-32 nuts and 
bolts complete the equipment. required. 

If a 40-meter end-fed wire is desired, an insu- 
lator is fastened to one end of one of the 66-foot 
lengths by bolting the lug to the lug on the in- 
sulator. The other end of the wire is connected to 
the transmitter. If an off-center-fed antenna is 
called for, both ends of one 66-foot length are 
connected to insulators, and one of the other 
wires is connected to the lug that is 22 feet from 
one end of the piece used as the flat top. 

For 80-meter operation, two lengths are con- 
nected end-to-end, and the feeder connected as 
described above. The fact that all wires are 
equipped with lugs makes for rapid installation 
and insures good contact without soldering. The 
flexible wire is preferred, as it is almost kinkless. 

— EB. G. Brooner 


INEXPENSIVE FEEDER SPREADERS 

HILE watching my XYL giving our little girl 

a home permanent, I found a source of inex- 
pensive 2-inch spreaders. The plastic curlers 
from a “Toni’’ home permanent are ready- 
made spacers and cost only about two cents each. 
In my case I drilled out the inner holes and 
threaded in my feeder wires. The outer forked 
tongue holds the tie-wires. 

— Thomas W. Wing, W6MVK 


ERE at WSPSV [ use 14-inch knitting needles, 
cut in half, for my 7-inch open-wire line. 
They are light, fairly strong, and easy on the 
pocketbook. 
—- Harry Stewart, W8PSV 
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WIRE-SAVING IDEA 
FOR “SELSYN" USERS 


T 1s often difficult to obtain a five-wire cable to 
connect synchro motors. This problem is sim- 
plified somewhat, however, by the fact that sepa- 
rate windings are used in the motors, thus permit- 
ting one wire to be used as a common lead serving 
both the line circuit and one of the delta circuits, 
as shown in Fig. 6-6. 


AC Line 


Fig. 6-6 — Method of using four wires instead of five 
to connect “Selsyn™ indicators. One wire is used as a 
common lead in two circuits. 


For indoor and temporary installations, two 
lengths of ordinary lamp cord may be used. If you 
want to reverse the direction in which one motor 
shaft turns, merely reverse the connections of any 
two of the three delta wires. 

— Roy A. Long, W6YBL 


A 40-FOOT TOWER 
FOR THIRTY DOLLARS 


Aas trouble, mate? Then Icnd an ear to a 
plan for a sky hook that’s simple and cheap 
to build, yet strong enough to withstand sleet, 
windstorms und other inclemencies of the 
weather. The idea was borrowed from steel 
towers used in constructing the Allatoona Dam in 
North Georgia. Those 100-foot towers were un- 
usually strong, capable of supporting 40-ton 
buckets of concrete between them. 

The antenna mast, shown in Figs. 6-7 and 6-8, 
is a small replica of the construction tower. It 
looks like a 40-foot-high vine trellis, one foot 
square in cross section, with fourteen 3-foot 
1 X 2s nailed zigzag fashion from bottom to top 
on four sides. The whole structure weighs only 
180 pounds. 

The unusual feature of this tower is the sim- 
plicity of construction. Some towers decrease in 
width and breadth as you build toward the top 
but in this case width and breadth are uniform 
and cross boards are all the same size, thereby 
saving you a lot of time measuring and sawing. 


Construction 


To construct the mast, lay out two sides first. 
Get twelve 15-foot 2 X 2s, three for each corner. 
Splice each three of them with 8-foot 1 X 2s, and 
you have four 45-foot pieces. Nail the fourteen 
3-foot 1 X 2s zigzag fashion between each pair 
of the 45-foot lengths, The distance beiween each 
pair of long pieces is now one foot. Then nail 
1-foot braces across the sides at the bottom, mid- 
dle and top, three on each side. 
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The two sides are now 
ready to be put to- 
gether — with more of 
the 8-foot 1 X 2s and 
short braces. When fin- 
ished, you will have 
fourteen zigzag 1 X 2s 
and three braces from 
top to bottom on each 
side. 

The ladder comes 
next, and then the 
paint. Future builders 
of such towers can 
profit by the writer's 
experience in two re- 
spects. Tirst, put the 
ladder on the outside 
rather than on the in- 
side of the structure! 
While having it on the 
inside may add to the 
beauty of the finished 
product, the pressure 
of climbing feet slowly 
presses the steps away 
from the corner pieces 
and in time weakens the 
nails to the danger 
point. Use conveniently- 
spaced short 1 X 2s for 
the ladder. 

The finished tower 
was painted with white 
creosote. White was fine, 
probably the best: color 
for outside work of this 
type. However, the cre- 
osote flaked and peeled 
in about six months, 
making it necessary to repaint the tower with 
more durable outside white house paint. So use 
house paint the first time. 

The tower uses two sets of guy wires, four from 
the top to support the structure and four from 
the middle to prevent sympathetic vibration. 

First, level the site for the base. Iron stakes 
driven into the bedrock and bolted to the tower 
will help steady it. Lay bricks level within the 
iron stakes for the wooden mast to rest on, to 
discourage termites. 

Now for erecting the tower. In spite of the 
light weight, its shape calls for the strength of six 
men to stand it on end. A gin pole and block-and- 
tackle simplify the job of getting the tower up 
the Jast 60 degrees. When it is up, tighten the 
guy wires and the job is finished. Hang your 
antenna on it, and all is set. 

The long pieces for your corner posts, white 
pine, should run about $7. The rest of the lumber, 
crosspieces, bracers and splicers, will be about 
$10. Paint, one gallon of good-grade outside 
white, costs $5.40, New stranded stainless-steel 
wire (enough for this job) runs about $5.60. 
Also, you will have to invest in some strain 
insulators for your guy wires. 
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Fig. 6-7—The finished 
tower. 
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Although this totals $30, you should be able to 
build this tower for half the price if you dig 
xround in the secondhand lumber piles of wreck- 
ing companies, 

The tower is strong, stable and sturdy in all 
types of weather, including heavy wind. The 
tower shown in the photograrh completed its 
second winter with flying colors —no sign of 
weakness in spite of much sleet and many wind- 
storms, Such a tower should last as long as a 
house built of similar materials, 


3-foot 1x2 
before 
culling ends 


8-foot, 
1x2 


(B) 


2x2. corner 
pieces 


1x2 ladder 


Fig. 6-8 — Details of the tower construction. The 
general assembly is shown at A, with a cross-sectional 
view at C. The method of joining the 2 X 2 corner posts 
is shown in B. 


And when you want to paint again, don’t 
hesitate to climb to the top. True, it seems risky 
to climb a 1 X 1 X 40-foot structure, but don’t 
be afraid — it is stable. No “rocking” was de- 
tected when the job was done at W4HYR. Stable, 
weatherworthy and cheap, this tower is well 
worth your time and money to build. 

—W.C. Rippy, jr.. WAHYR 


A COUNTERBALANCED TOWER 


FAD URENG a rotatable antenna, once it has 
been installed on top of the tower, is al- 
ways a difficult if not hazardous undertaking. 
By the time one has climbed to the top of a 40- 
or 50-footer a half-dozen times, he usually loses 
his enthusiasm for an on-the-nose trim and is 
content to let it ride as it is. After six or seven 
years of this, we decided to see what could be 
done to improve the situation. One idea we had 
considered was a scheme for tilting the tower 
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to ground for antenna adjustments and repairs. 

The tower, patterned after a QS7’ design of 
several years ago, is a tapering 40-foot four- 
legged lattice structure. To determine the feasi- 
bility of a counterbalanced arrangement, the 
tower was lowered to the ground. A point 16 feet 
from the base was selected as the most convenient 
spot for the hinge or pivot. Accordingly the mast 
was propped up on alength of 2 X 4 which served 
as a fulerum at this point. Known weights, such 
as buckets of water, sacks of cement and the 
author’s own weight, were used to simulate actual 
conditions. A 50-pound weight, representing the 
antenna, was placed at the top end of the mast 
and then counterweights were udded at the 
bottom end to balance. It was found that the 
tower could safely carry a counterweight of up 
to 200 pounds. 

The cradle which supports the hinge consists 
principally of a pair of 4 x4 uprights, spaced 
slightly more than the width of the tower. These 
are joined by 2 X 2 cross-members and held se- 
curely in place by angle-iron braces. To prevent 
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Fig. 6-9 — W6RWO's 40-foot tilting lattice tower with 
the 10-meter rotatable array in place. 
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rotting out at the base, the bottom ends of the 
+ X 4s are not imbedded directly in the cement 
base but are supported about 4 inches above the 
ground on 3-foot lengths of angle iron set in the 
concrete. The lower ends of the angle-iron braces 
are fastened to heavy bolts embedded in the 
cement. 

The hinge consists of a pair of iron pipes, one 
rotating within the other. The outer pipe is 
fastened to a panel on the tower, while the inner 
pipe, which serves as the axle, is supported in 
holes at the tops of the 4 X 4s. 

When the cradle is ready, the base of the tower 
can be hoisted up into position with the top end 
lying on the ground. When the pipe on the tower 
is lined up with the holes in the tops of the 4 X 4s, 
the inner pipe can he slid through the holes and 
the outer pipe. The tower can then be swung up 
into a vertical position by pulling downward on a 


Fig. 6-10 — Antenna adjustments are made easily at 
the ground. Raising and lowering the antenna and mast 
top section take but a few minutes. 


rope attached to the base of the tower. The 
counterweight to be attached to the base of the 
tower can be chosen to suit any desired degree of 
unbalance, remembering that the weights at the 
ends to maintain balunce are in inverse propor- 
tion to the lengths either side of the hinge. Thus, 
disregarding the weight of the mast itself, a 
pound added at the top end is compensated for 
by a counterweight of 114 pounds at the base, 
when a 40-foot tower is hinged 16 feet up from the 
base. After the antenna has been mounted, 
different weights can be hung temporarily on the 
base to find the counterweight that makes 
raising and lowering easiest. The counterweights 
shown are made of cement and are bolted to the 
legs of the tower. When the mast is up, the bot- 
toms of the legs are fastened to anchorages 
molded in the cement base, 

While a fair amount of work is required to 
construct a tower of this type, the resulting ar- 
rangement is well worth while, To lower the tower 
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it is necessary only to remove the four bolts at 
the base and push the lower end free of the an- 
chorages so that it swings on the hinge. A 20- 
pound pull of the rope from the top brings the 
antenna down where you can work on it. 

The tower measures 29 inches between legs at 
the base, tapering to 11 inches at the top. The 
four corners are made from 1 X 2 pine stock, 
laminated to make 2 X 2s, This makes it possible 
to keep the splices from occurring at the same 
height on all four corners, The various pieces are 
nailed together and glued with casein glue for 
additional strength and to keep the weather out. 
The cross-members are made of laths. The hori- 
zontal members ure spaced every 21 inches with 
diagonal bracing in between. The cement base is 
32 inches square and 30 inches deep with large 
bolts set 6 inches deep to hold the brackets for 
anchoring the mast and the cradle which provides 
additional support for the tower. Before mount- 
ing the tower, it should be given at least two 
coats of a good-grade house paint. The hinge 
arrangement makes it easy to repaint when this 
becomes necessary. 


— B. F. Davidson, WERWO 


LOWERING AND RAISING 
A WINDMILL TOWER 


HERE are old towers throughout some rural 

areas of the country that can be bought from 
farmers (if you are lucky!). Your-problem then 
is: How shall I get it down and moved? It is fairly 
easy — if you know how. There are two ways to 
do it. The hard way is to climb to the top and re- 
move the old windmill wheel and head and throw 
it down to the junkman. It’s heavy, I warn you. 
And it is hard, dangerous work. Next get a cold 
chisel and proceed to cut off all the old rusted 
bolts, and take the thing down piece by piece. 
One tower is all you will wish to take down by 
this method. The easy way is to bolt a ten- or 
twelve-foot piece of 2 X 6 timber across the base 
of the tower, as shown in Fig. 6-11, place bracing 
2 X 4s between the legs as illustrated, fasten the 
block and tackle to the tower, run the line over to 
the gin pole or tree, disconnect the legs, and lower 
the whole thing in one piece. Use rope guys to 
steady the tower during the process. You will be 
surprised how easily the tower comes down. The 
2 X 6 prevents slipping at the base and adds a 
safety factor. Don’t forget to dig up the anchor 
posts. Once on the ground you can use a cold 
chisel to cut off the bolts. Thoroughly buff off all 
rusty surfaces and apply a good coat of alumi- 
num paint before reassembling. Be sure to use new 
galvanized bolts. It is well also to add a drop of 
“No-oxide” to the threads, in case the tower is 
taken apart again later. 

You now have the tower disassembled on the 
ground and hauled home in your neighbor’s bor- 
rowed car trailer. The corner-post sections will 
not exceed 22 feet in length, and may be only 11 
feet long. In any case, you can haul them. The 
total weight of a 30-foot tower will be about 500 
pounds, 600 pounds for a 40-footer and about 
1200 pounds for one 60 feet high. Strangely 
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enough, it’s much easier to erect them than it is to 
take them down. Again, there are two ways to do 
the job. First dig the holes and set the anchor 
posts, If the tower is being raised after assembly, 
leave the posts loose in the holes and tamp in dirt 
after the tower is up and leveled. 

In assembling, start at the top and bolt the four 
side posts to the cast-iron cap, Note that the 
angle irons fit inside the cap. There is a hole 
through this cap approximately 4 inches in diam- 
eter that is handy for passing feed lines and cables. 
On a windmill, the pump rod works through this 
hole. The cap will usually have ample flange 
space for bolting on your mounting plate for 
attaching the beam head. At this point it is well 
to have considered your method of mounting of 
the rotary head, because it is much easier to drill 
holes on the ground. Once the first four corner- 
post sections are bolted on, it is as easy as playing 
with your son’s Meccano set. Simply bolt on the 
cross-channel irons and place the diagonal cross- 
wire braces over the bolts as you work toward the 
bottom. Now and then you see a tower with strap- 
iron diagonal braces. Many towers use preformed 
heavy twisted galvanized wires, with eyes in the 
ends to fit over the bolts. These tighten and 
adjust more easily than strap iron. With the 
tower completely assembled on the ground, block 
up the end a few feet and attach your rotary 
mechanism. This is the way a windmill is raised. 
Bolt your 2 X 6 on the underside of the legs 
lying on the ground, as in Fig. 6-11, placing the 
bottom of the legs in line with the anchor posts. 
Level the legs with blocks if the ground slopes. 
Brace between the bottom of the legs with 2 X 4s 
if the tower has no girts at ground level. Attach 
your block and tackle, and up you go! But stop 
after the head is far enough off the ground to 
permit attachment of the boom and elements. 
Get it all over with one operation. This is much 
easier than dragging them up after the tower is 
in the air, even if you have taken our advice and 
rigged up a tilting head on top. Pull the tower on 
up, take it a little past center, fasten the two legs 
on the side near the gin pole, then ease it back 
und bolt on the other two legs. It is as easy as 
that. Then knock off for coffee and sandwiches 
ior the gang! It took just 20 minutes to put up 
our last tower after all preparations had been 
made ready. 

Your final job before tamping in the earth 
around the anchor posts is to level the tower ac- 
curately. If you desire a catwalk to work on, bolt 
two 144 X 114 X 8-foot angle irons alongside the 
top girt and parallel to the ladder. Across these 
you can bolt 2 X 8 X 18-inch planks, Then bolt 
four 1-inch angle irons from a point below the top 
of tower to the midpoint of the platform irons to 
serve as diagonal supports. It is more convenient 
to do this on the ground. We guarantee that you 
will have no fear of high places with such an 
arrangement. 

Lack of space may prevent erecting a tower in 
one section. In that case first set the anchor posts 
and level them. Then build up from the ground, 
piece by piece. Many prefer this method. Where 
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the corner posts are in short sections of 11 or 12 
feet this is a simple procedure and can be done by 
one man working alone. With a partner on the 
ground to pass up the pieces, you can make fast 


Gin pole or 
tree, Steady 
with tem- 
Perens 
wires(no. 
shawn) 


Vig. 6-17 — Suggested method for raising or lowering 
a steel windmill tower. The temporary 2” X 6” x 12’ 
timber bolted to the base serves to steady the tower, and 
the two lengths of 2 X 4 prevent any possible buckling 
of the base. Temporary rope guys on either side of the 
tower should be used to steady the structure while it is 
going up or coming down. After raising the tower, the 
two legs nearest the gin pole should be anchored first, 
after which the tower can be eased back and the other 
two legs fastened. 


time, The ladder portion goes up in sections, tov. 
If the splices are located above the points where 
the cross girts bolt on, you can lay strong planks 
across the girt frames to work on as you go 
up. 

When you are finished, you will be proud of 
your job. In closing let us reply to the often-asked 
question, “Does the grounded frame of the steel 
tower affect the signal?” The answer is “No!” 
Some of the best signals on the air today come 
from amateur stations using steel-tower-sup- 
ported beams. 

— Malcolm B. Magers, WOOJT 


BALANCED FEED LINE WITH 
COAXIAL CABLE 


cpee system shown in Fig. 6-12 has been used at 
this station to obtain a balanced line while still 
retaining the advantages of coaxial cable in 
shielding the feeder from pick-up. Two lengths 
of 52-ohm cable are used, with the shield braids 
soldered together at the top and the bottom of 
the line and grounded to the transmitter and to 
the electrical center of the driven element. The 
resulting line impedance is about 104 ohms. This 
can be matched to the driven element of almost 
any beam antenna by the simple “T””’ match as 
shown. 

In my particular case, the reflector and driven 
elements are each 16 feet 5 inches, and the di- 
rector is 15 feet 2 inches. Spacing between ele- 
ments is 0.2 wavelength. The “'T”’ bar is located 
314 inches below the driven element, and connec- 
tion from the “T”’ to the driven element is made 
10 inches each side of center. 
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No detuning is noticed when this line is run in 
close proximity to the beam elements, and it is 
unaffected by weather conditions. Pick-up (of 
man-made QRN) is reduced several decibels, 


Fig. 6-12 — A balanced feed line using coaxial cable. 
Two lengths are used, series-connected as shown. A 
"T” is then used to effect the required match to the 
driven clement of the beam. 


and the line may be located at any convenient 
place. 


— William W. Bailey, W9AO 


HARMONIC REDUCTION WITH STUBS 


‘AMS who are haying trouble with harmonic 
radiation sometimes can make a substantial 
reduction in the amplitude of even-harmonic radi- 
ation by connecting the open end of a shorted 
quarter-wave stub to the antenna feeders or 
transmission line. 

The function of such a stub is to present a 
short-circuit to all even-multiple harmonics of 
the transmitted frequency, while presenting a 
high impedance to the fundamental. Thus the 
stub causes no detuning or power loss, but elimi- 
nates the even-multiple harmonics. 

The stub may be connected at any point along 
tuned or untuned transmission lines of either the 
parallel-wire or the coaxial type. A “‘T”’ con- 
nector will be necessary for tapping into coaxial 
lines. 

Tf the transmission line is being used for more 
than one frequency band, the stub line may be 
made long enough for the lowest-frequency band 
used, und a shorting bar may be used to set the 
stub length to the proper position for each band. 
Continuous protection from lightning and static 
charges may be obtained by grounding the 
shorted end of the stub, and it will not be neces- 
sary to remove this ground during operation. 

— Roger T. Wilson, W3JHW 


USING LAMP BULBS 
AS DUMMY ANTENNAS 


te commonplace lamp bulb is a handy gadget 
for measuring transmitter power output or for 
terminating a ‘‘flat” line during checking for 
harmonic radiation from the transmitter proper. 
The approximate resistances of common lamp 
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sizes, at full brilliance, are as follows: 
25-watt..... 600 ohms 100-watt. ...150 ohms 
40-watt..... 350 ohms 150-watt....100 ohms 
60-watt..... 250 ohms 300-watt.... 50 ohms 

Use a combination of lamps that will match 
the transmitter power output as closely as pos- 
sible, For example, if the output is 200 watts into 
75-ohm line, use two 100-watt lamps in parallel; 
for 400 watts into 600-ohm line, use four 100. 
watt lamps in series, etc. 


A COMPACT VERTICAL 
FOR 75 METERS 


Na ee antenna system that has been used 
on 75 with good results and that is only 17 
feet high is shown in Tig. 6-18. It is a version of 
the folded dipole, with each conductor loaded 
The top of each conductor is a 12-foot length of 
aluminum tubing mounted at the end of a 5-foot 
1}4-inch diameter ash pole. A coil of 30 turns of 
No. 11 d.c.c. wire is wound on the wooden pole 
below the end of the aluminum tubing, one lead 


a— Connected 


12-foot 
lengths 

Qa Ua 
wing 


TRANSMITTER 


Fig. 0-13— This small antenna has worked well at 
W5TG. The inductance Lg is adjusted for equal current 
in the two lines. Li and L2 are each 30 turns of No, 11 
d.c.c. on 14-inch diameter wooden supports for the 
aluminum tubes. 


from the coil going to the tubing and the other 
running in feed-through insulators into the shack 
and down the wall to the transmitter. The pole 
and coil are sprayed with Glyptal to protect them 
from the weather, and the two poles are 
mounted a foot apart on the side of a metal 
Quonset hut, with only the tubing extending 
above the roof. 

The loading coil at the ground connection is 
used to tune the system. It is varied until the cur- 
rents in the two conductors are equal. When the 
currents in the two lines are matched, the system 
takes power nicely and the received signals come 
up. The results obtained with this antenna com- 
pare favorably with those from a much larger 
system, and many good reports have been re- 
ceived with only 75 watts to the transmitter. 

— James W. Hunt, W6TG 
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7. Hints and Kinks... 


for V.H.F. Gear 


ONE-TUBE V.H.F. RECEIVER of the wire is connected to the antenna post of the 

communications receiver. The communications 

sct is then tuned to about 12 Me., the if. fre- 

quency of the 522. 

Rough tuning is accomplished with the dials 
of the 522 in the usual manner. Then the band- 
spread dial of the communications receiver is 
ave used for peak reception. : 

995 ele. This system of reception offers all the con- 
veniences of low-frequency operation: stable 
easy-to-read signals, bandspread tuning, S-meter, 
b.f.o., noise-limiter action, and a better audio 
system. Most important, however, is the improve- 
ment in signal-to-noise ratio obtained because of 
the narrower passband of the system. Unstable 
or badly-drifting signals can be received as usual 
on the 522 alone by turning the audio gain of the 
522 up, while reducing it on the low-frequency 
set. 

= B+ B- = — Francis I. Stites, W1MUX 
Fig. 7-1 — A one-tube y.h.f. receiver. The values of the 
pamponents erecabown in the silsaraea, except He a ALIGNMENT AID FOR V.H.F. 
2 3 Or whic. 1¢ Suggested v eS are <, 4i 4 . . . . 

turns reenectveles ‘for the Lit-Me. band. ‘The vaauial A SIMPLE, effective alignment indicator for re- 

“cut-and-try” method should result in maximum per- ceivers using superregenerative second de- 

formance on this receiver. tectors, such as those described in QS7’, consists 


: we eget a of a 0-100 microamp. meter in series with a 
I suggest four turns 14 inch in diameter, No. 14 9 1-megohm resistor, connected as shown in Fig. 
wire, for the plate and the grid coils. Experiments 7-2 


will show the exact number of turns and spacing 
required to cover the band in a particular receiver. LF SR. 2nd. Del. Audio 
— John J. Kaiser 


H™ is a one-tube v.h.f. receiver that worked 
very well for me, and I thought some of the 
boys might like to make up a simple job that hus 
lots of sock, even though it has but one tube. Fig. 
7-1 shows the details of the circuit. For 144 Mc. 


IMPROVED 144-MC. RECEPTION 


wners of the SCR-522 can make a sub- 
stantial improvement in receiver perform- 
ance by the use of the regular station communica- 
tions receiver in the same manner that the 
“Q5-er” is used on the lower-frequency bands. 
The communications receiver is used as an 
additional if. amplifier and audio channel. It is 
loosely coupled to the last i.f. transformer of the per 
522 by twisting a wire once or twice around the ig. 7-2 — A simple alignment indicating circuit for use 


- with superregenerative second detectors, By changing 
lead that runs from the last i.f. transformer of the values as described in the text, the same set-up may 


the 522 to the 12C8 detector tube. The otherend he used for field-strength measurements. 
63 
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Using this set-up, and with the regeneration 
control turned fully off, the detector tube acts asa 
diode rectifier. It is not necessary to by-pass the 
plate to ground, because at the frequencies where 


i 
these detectors are usually operated (10 Me. or 
higher) the stray cireuit-and-tube capacitance is 
usually sufficient. 

With this device, and very loose coupling of the 
mixer grid to a signal generator, a reading of 50 to 
100 microamperes is easily obtained. The i.f. and 
mixer stages can then be trimmed to obtain top 
performance. 

If desired, the circuit may be used for field- 
strength measurements by increasing its sensitiv- 
ity. In this use, the resistor should be 0.5 meg- 
ohm and the meter 0-30 microamperes. 

— Erich Kohout, HB9AT 


A TWO-BIT TWO-MINUTE 

420-MC. GROUND-PLANE 

Wik, one of the more active 420-Me. 
operators in the region around Phoenix, 

Arizona, says that a ground-plane is unquestion- 

ably nol the-world’s-best antenna for 420 Me., 

but it can be the quickest and possibly the cheap- 

est, if made as shown in the photograph of Fig. 

7-3, Tom takes an Amphenol coaxial fitting, 


Fig. 7-3-——A new low in antenna complexity is this 
420-Me. ground-plane suggested by W7KWO. It con- 
sists of a Type 83-1R coaxial fitting and five 614-inch 
pieces of stiff wire. 


type 83-1R, and solders a 64-inch piece of stiff 
wire (No. 12 will do, or welding rod may be used, 
if handy) into the center conductor. Four more 
pieces are soldered to the flange of the fitting for 
the ground-plane. If these are soldered in the 
position shown, the holes in the flange are left to 
be used for mounting the completed antenna. 


ADAPTING THE CATHODE-COUPLED 
PREAMPLIFIER TO 144-MC. WORK 


pes cathode-coupled preamplifier circuit de- 
scribed by WIDX in September, 1947, QST 
ean be used on 144 Me. with good results with 
only slight modification. The original circuit is 
retained, but the values of a few components, 
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und the coils, are changed, The circuit is shown 
in Fig. 7-4. 

The amplifier was built on a small aluminum 
chassis with a copper shield extending across the 
center of the tube socket. Pins 4 and 6 and the 
center extension of the socket are grounded 
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ig. 7-4—Cirenit diagram of the cathode-coupled 
amplifier adapted for use in the 144-Me. band. 

hh — 3-30-yufd. mica trimmer (National M-30). 

le — T5-uyfd. midget variable. 

a — 680-ppfd. ceramic. 

ty — 100-pyfd. ceramic. 

5 20-ypfd. midget variable. 

ohm }4-watt carbon, 

Re, Rs — 1500-ohm }o-watt carbon. 


L; —314 turns No. 20, 4-in. inside diam., with Mie inch 
between turns. 

L2—4 turns No. 20, 14-inch inside diam., with is inch 
between turns, 

Ls —3 turns No. 18 flexible hook-up wire, close-wound 


over ground end of Le. 


directly to this shield, which is mounted on the 
socket screws by means of soldering lugs. The 
coils are made of No, 20 bare tinned wire, and 
are 14 inch in diameter, spaced about 4g, inch 
between turns. The rotor of Cs is grounded 
directly at the center of the tube socket and 
the copper shield, as is the rotor of C2 on the 
opposite side of the shield. The input and output 
portions of the circuit are carefully shielded from 
one another to prevent self-oscillation. 

This circuit was used ahead of an SCR-522 
receiver with excellent results. Signals that were 
audible but unreadable without the amplifier 
became R5. Although the noise comes up some- 
what with the signal, there is a definite improve- 
ment in signal-to-noise ratio and the over-all gain 
is equivalent to about three S-points. The input 
from the antenna in the case described is 300-ohm 
Twin-Lead, and the output to the 522 is a short 
length of 72-ohm coaxial cable. The entire unit 
can be enclosed in « small cabinet with its power 
supply, and is a worth-while addition to any 
receiver. 

— Roy R. Maxson, W6DEY 


FIELD-STRENGTH INDICATOR 
FOR 420 MC. 


ver try to get a radiation pattern of your 

420-Me. array? If you have, you know that 
reflections from surrounding objects can be 
mighty confusing. A person walking several wave- 
lengths in back of the field-strength meter, for 
instance, will cause readings to vary widely. To 
get around this difficulty, W3GKP, Silver Spring 
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No ERS 


panier bt 


A field-strength indicator for 420 Mc, made 
ec of a BC-375 tuning unit, a microammeter, 
tal, and two pieces of copper tubing. This 
model was assembled in the Headquarters lab at the 
suggestion 0 3GKP, who uses a similar arrangement 
to eliminate reflections from objects in back of the 
meter. 


Fig, 7-5 
from the 
a IN34 er: 


Marvland, uses one of the CS-48 storage cases 
irom the tuning units of the BC-375 transmitter 
as a slot or cavity antenna for his field-strength 
meter. 

To check the idea a similar unit was built in the 
Headquarters lab, and a photograph is repro- 
duced in Pig. 7-5. As may be seen, a microamme- 
ter is mounted at the center of the box opening, 
in series with a crystal diode and two short 
lengths of tubing. Copper tubing $j inch in 
diameter is used, as this can be readily tapped 
with a 6-32 thread. One section of tubing has a 
loop of No. 16 wire soldered to it to form a lug 
fitting over the meter terminal, The other piece 
is soldered to a 1N84 diode, the other end of 
which connects to the other meter terminal. The 
two pieces are just long enough to fit inside the 
box and are fastened in place with short 6-32 
screws through the sides of the box. 

Polarization is parallel to the wire; that is, 
with the unit in the position shown, polarization 
is horizontal. The main lobe is in front of the 
open side of the box. The arrangement has a 
useful gain over a dipole antenna, in addition to 
reducing trouble experienced from reflections. 
The only disadvantage Smitty can think of is 
that, with the box having a cut-off frequency 
of about 300 to 350 Mce., the gadget is good only 
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for 420 Me. and higher, He suggests that some 
reader put him in touch with a reputable grave 
robber, who would dig him up a I44-Me. job! 


TWO V.H.F. ADJUSTMENT HINTS 

HE idea shown in Fig. 7-GA is useful in getting 

parallel-line oscillators to work, After building 
such an oscillator it is usually found that the r.f. 
voltage gradient along the two sides of the line 
is not symmetrical, This lack of symmetry is 
saused by the difference in tube and other stray 
capacitances to ground at the two hot ends of the 
line. A small tab, C (placed with the horizontal 
part clearing the chassis about 2 sixteenth of an 
inch), will balance the line and improve oscillator 
performance, This will also reduce the tendency 
toward ‘squegging.”” 

Another important kink concerns the adjust- 
ment of the grid excitation in wh.f. and v.h.f. 
oscillators. Condensers have been shown in equip- 
ment but their function is often overlooked. In 
the usual “grid-separation” circuit, the excitation 
is determined by the ratio of plate-cathode to 
grid-cathode capacitance. Normally the grid ex- 
citation is too large. This causes downward load- 


Plate-) 
Blocking Cond. 


Tab "clears chassis 
(a) Pits 


Fig. 7-6— Two v.h.f. equipment adjustment ideas. 
The small tab added to the plate line, as shown in A, 
helps restore symmetry and improves operation. The 
excitation control, Ci, shown in B, is often overlooked 
in u.h.f, and y.h.f. oscillators. Downward loading and 
abnormal plate current of the oscillator will be prevented 
if the grid-cathode r.f. voltage is reduced by proper 
adjustment of this condenser, 


ing of the oscillator and the no-load plate current 
is too high. 

Reducing the grid-cathode r.f. voltage by 
adding a 5-15-uufd. condenser, Cy in Fig. 7-6B, 
from grid to cathode, will reduce the no-load 
plate current and the grid current and will make 
the oscillator load upward as it should. 

— Lawrence Fleming 
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A 2-METER BCI CURE 


yery stubborn and acute case of 2-meter BCI 
was eliminated entirely by a simple yet ef- 
fective method. Ninety per cent of the interfering 
signal was found to be entering the broadcast 
receiver (one of the midget variety) via the a.c. 
power line. The remaining ten per cent was found 
on the twenty-foot wire that was being used as 
an antenna. 

Three r.f. chokes, each made of 45 turns of No. 
17 enameled wire, 3¢ inch in diameter, were used. 
One was inserted in each side of the a.c. line, one 
at the power switch and one in series with the 
plate of the rectifier tube. These chokes were 
mounted under the chassis in the clear on stand- 
off insulators. The third choke was mounted 
directly on the antenna input terminal, and con- 
nected in series with the antenna. 

Any form of insulation used to cover the 
chokes, such as friction tape or spaghetti tubing, 
will reduce their effectiveness. 

— Clarence G. Jeffers, WILZR 


ROTARY BEAM ANTENNA 
FOR 2-METER WORK 


construction of the rotary beam antenna 
shown in Fig. 7-7 isa little unusual, but the re- 
sults obtained with it have more than justified 
the trouble encountered in its construction. The 
beam is the design of Russ Patterson, W4CPG, 
who made numerous tests with it from various 
fixed and mobile locations in this area. Using the 


2’ (center fo center) 
(145 Me) 


70-chm 
coaxial cable 


Fig. 7-7 — A beam antenna of unusual design for use 
in the 2-meter band. 
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beam, signals that were S4 to S5 on a comparison 
“J” antenna came up to $9 and better. The beam 
seems to be about 30 degrees wide, and has 4 
fairly high front-to-back ratio, although not so 
high that nothing can be heard off the back of it. 

The elements and matching stub are con- 
structed of }4-inch thin-wall tubing. The spacing 
between the stub and element A is two inches. 
Other dimensions are shown in the diagram. 
The supporting arm for the reflector and director 
is a single piece of tubing, which is soldered 
directly to the radiator. Thus soldered joints 
appear at all points marked X. The entire as- 
sembly was mounted on a rotatable support 
with ceramic stand-off insulators. 

Results obtained at both fixed locations and 
in mobile conditions with the antenna mounted 
on a car have been equally good. The center 
frequency obtained with the dimensions shown 
is 145 Me. 

— J. Wayne Clark, W6CAN 


V.H.F. MODULATOR WITH A2 AND A3 


Re single-tube modulator shown in Fig. 7-8 
provides for both voice and tone modulation, 
with but a single tube. A neon bulb (with resistor 
removed) is used as a tone generator, for use on 
the v.h.f. bands where m.c.w. operation is per- 
mitted. 


MCW. Voice T 
S2a 
ry 
i £ 


Re — 470 ohms, 1 watt. 

R3 — 0.5-megohm potentiometer. 

R4— 4700 ohms, 1 watt. 

Ly — Modulation choke, 30 hy. 

B —4}4-volt microphone battery. 

J — Monitor jack, closed-circuit type. 
S; — S.p.s.t. switch. 

Soa, n — D.p.d.t. switch. 

‘T — Microphone transformer. 


The potentiometer, Ri, serves as a pitch con- 
trol. Some variation of 2s and Cz may also be 
necessary to get some neon bulbs to oscillate at 
the frequency desired. Insertion of headphones in 
the monitor jack permits adjustment of the modu- 
lation tone and provides a means of monitoring 
keying as well. 

— Henry Morris 
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TAMING HY-75 CIRCUITS 


N QST for March, 1945, mention was made in 

“Tints and Kinks” of steps to be taken in 
tesoldering the top cap leads of the ITY-75. The 
explanation of the need for resoldering took into 
account only the actual melting of the solder. It 
did not explain the underlying cause for its 
occurrence, 

In an attempt to discover this reason, [ have 
spent about 500 hours in experimenting with the 
HY-75 in various v.h.f. circuits. The results of 
these experiments show that the melting is not 
the result of heat generated by the tube elements 
during normal operation, but is caused by ab- 
normally high r.f. currents, usually at a harmonic 
of the fundamental frequency, stemming from 
improper design of the oscillator circuit. These 
currents are high enough to cause considerable 
heat to be generated when flowing through even 
the small resistance presented by the soldered 
connection. 

Fig. 7-9 shows the current distribution at the 
second harmonic on a quarter-wave tank circuit 
under various conditions of added inductance 
and capacitance. The portion of the line shown 
between the condenser and the shorted end of 
the line could be replaced by a coil and the 
analysis would still hold. The curves illustrate 
that as the line is shortened, the current maxi- 
mum moves closer to the soldered connection at 
the tube caps. Under certain conditions it can be 
right at the caps, and if the tuning capacitance is 
at the same time large enough to offer a very 
low reactance at the second harmonic (or at a 
parasitic frequency) the amplitude of the current 
flowing at the caps may be great enough to cause 
the solder to melt. 

In the commonly-used coil-and-condenser cir- 
cuit, one other source of trouble may be present. 
If the tuned circuit is so adjusted that the portion 
of the coil between the condenser and the plate- 
supply lead can act as an r.f. choke at the un- 
desired frequency, the condenser may then look 
like a short-circuit across the end of a line made 
up of the tube-lead inductance plus the lead to 
the tuning condenser, and abnormal heating will 
result. 

The cure for these troubles will vary with 
different circuits, but some generalizations can 
be made. The use of filament chokes (27 turns of 
No. 18 close-wound on a 3¢-inch form) eliminates 
the trouble in HY-75 oscillators in the 2-meter 
band. Possibly the tuned-choke system shown on 
page 29 of QST for April, 1946, might work as 
well, but this was not tried: 

The L/C ratio of the tuned circuit can often 
be altered to shift the current loop. The tuning 
condenser can be completely eliminated and the 
frequency adjusted by varying the LZ to resonate 
with the tube capacitances at the desired fre- 
quency. Tuning a quarter-wave line with a 
relatively large condenser replacing the usual 
shorting bar also provides proper operation. 
The most straightforward method is to use a 
shorting bar for tuning, with a high-quality 


4 WAVE AT FUNDAMENTAL==} WAVE 
AT 2no. HARMONIC 


LEAD INDUCTANCE 


SHORTENED BY 


SHORTENED BY LEADS AND CONDENSER 


Fig. 7-9 — Current distribution at the second harmonic 
along a “quarter-wave” line. If peak current occurs at or 
near the tube cap, as shown in the bottom sketch, over- 
heating and consequent melting of the solder can occur. 


blocking condenser of about 500 ppfd. The con- 
denser must have low lead and internal in- 
ductance. : 

With the HY-75 operating in a properly- 
designed circuit the solder at the tube cap will 
not melt. Any softening of the solder is a sure 
warning that something is wrong with the cir- 
cuit, with either harmonic trouble or a parasitic 
oscillation being the usual cause. Other changes 
may be necessary in particular circuits, but the 
suggestions given above should clean up the 
difficulty in most cases. Although these tests 
were made only with the HY-79, it is possible 
that similar conditions may exist in v.h.f. cir- 


its using other tubes. 3 
a ie — George D. Perkins 


A BROAD-BAND ANTENNA 
FOR 50 MC. 

ECAUSE he wanted to operate in the high half 
B of the band, and still be able to do a credita- 
ble job of receiving at the low end, WIEYM, 
Fairfield, Conn., developed the array shown in 
ig. 7-10. It consists of four similar folded 
dipoles, each cut for the center of the band (108 
inches long) except for the reflector unit which 
has 4-inch extensions at each end. The dipoles are 
mounted a quarter wavelength apart, and fed as 
shown in the drawing. Though work with the 
antenna system is still in the experimental phase, 
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W1IEYM has established the following facts 
regarding its performance: 

1) It provides a reasonably flat match to a 
470-ohm line over the entire 50-54 Me. band. 

2) It has an average gain over the whole band 
of 8 db, over a half-wave antenna cut for 52 Me. 

3) The front-to-back ratio varies from ap- 
proximately 3 db. at the low end to about 12 to 
15 db. at the high end, this fairly high front-to- 
back continuing on up to 60 Me, 

The dipoles are each 108 inches long, If they 
were cut for the low-frequency end of the band 
(about 110 inches) it is believed that the good 
front-to-back ratio would extend throughout the 
band. As climbing up and down the tower for 
each adjustment became quite an arduous prop- 
osition, Nat has been working with scale models 


= Directivity 


Nal2 wire 


Nal2 mire 


Fig, 7-10 — Detail drawing of the broad-band 50-Mc. 
antenna system worked out by WIEYM., Four folded 
dipoles, 54 inches apart, are driven as shown, the im- 
pedance at the feed-point being approximately 470 
ohms. The dipoles are 108 inches long, except for the 
reflector clement, which has 4-inch extensions at each 
end. Interconnecting sections of 300-ohm line are ap- 
proximately 108 inches long. The section of 300-ohm 
line inserted between the 470-ohim transmission line and 
the second dipole is a half-wave Jong (minus propaga- 
tion-factor shortening) and is used to provide a flexible 
section rather than for matching purpo: The sec- 
tions of each dipole are 2.94 inches apart, center to cen- 
ter. Performance characteristics are given in the text. 


on 420 Me. Reflections have been bothering him 
in making accurate measurements on this fre- 
queney, and the project is being held up until 
tests can be conducted in an open field which 
will be devoid of the reflection problems, 


THE "TINY TIM" 
144-MC, HANDIE-TALKIE 


HE ARTICLE on the “handie-talkie” in June, 

1944, QS7?! brought comments and in- 
quiries from all over the United States, Canada 
and South America. But the prize came from 
quite close to home—irom a friend who, on 
seeing the article, observed “Why didn’t you 
build a small one?” A challenge like that couldn’t 


1f-Contained Handie-Tall. 


iffaist, “AS 
1044, 


"ST, June, 
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be ignored, naturally, and the result of it all is the 
new version shown in the photographs. 

This “Tiny Tim” handie-talkie has been in 
operation for some time, first in WERS work, 
then on the 112-Me. band after the reopening, 
and still later on the I44-Me. band. It is 76 
inches high, 25g inches wide, and 11¢ inches 
thick, and weighs only 114 pounds complete with 
batteries. Since it is small enough and light 
enough to slip into a coat pocket it can be 
carried and used on 2 second's notice. Good re- 
ports have been received at distances up to tio 
miles, although its primary purpose is for com- 
munication with mobile or fixed stations which 
ordinarily would be within a few city blocks of 
the portable unit. i 

Two tubes are used in 2 transceiver circuit, a 
957 as the detector and oscillator and a second 
as the audio amplifier and modulator, If 
somewhat more power is desired it would be 
possible to substitute 958s for the 957s. The 
battery power supply, contained in the same 
case, consists of a single No. 1 flashlight cell and 
one midget 45-volt “B” battery (Burgess XX80), 
The drain on the flashlight cell is 100 milliamperes 
and the “B” current is only 3 milliamperes. 

As shown in the circuit diagram, Fig. 7-12, a 
three-pole two-position switch, Sj, is used ‘to 
change over from send to receive. One switch 
section connects or disconnects the microphone, 
the second section connects the proper grid 
leak, and the third section shifts the oscillator 
plate circuit from the primary of the transceiver 
transformer, 7’), to which it is connected for 
receiving, to the plate of the audio amplifier- 
modulator for transmitting. The headphone is 
made to do double duty by serving as a modula- 
tion choke during transmission. 

The case is made from two pieces of aluminum, 


Fig. 7-11 — A handie-talkie that is really handy —its 
approximate dimensions are 7 by 214 by 1 inches. Com- 
pletely self-contained and small enough to be slipped 
into a pocket, it has a range of a mile or more in reason- 
ably open terrain, 


FOR V.H.F. GEAR 


One, on which the parts are mounted, is in the 
form of a U-shaped channel as shown in the 
inside view. The other is bent at the top and 
bottom to complete the enclosure. The micro- 
phone is a single-button unit (Universal type 
W) mounted on a circular block cut at an angle so 
that it is properly tilted for voice pick-up when 
the headphone is held against the ear, The head- 
phone is one unit of a 2000-ohm set mounted 
to the case by two sere 

The tubes are mounted by soldering the two 
negative filament pins (Nos. 4 and 5) to small 
brass angles which in turn are mounted on oppo- 
site sides of the case as shown in the inside view. 
The serews that hold the angles to the case also 
are used to mount the two switches, S; and So, 
S; is mounted underneath the tuning knob while 
So is on the opposite side. 

The tuning condenser is a revamped 3 ~ 30- 
pufd, trimmer, The adjusting serew was removed 
and its head was cut off, then the serew was 
threaded tightly into a 34-inch Jength of 44-inch 
dinmeter round polystyrene rod. The assembly 
was then rethreaded into the condenser so that 
the end of the poly rod pressed against the mova- 
ble plate, thereby providing a miniature tuning 
condenser with the shaft extending outside the 
case for ready adjustment. The tuning knob is 
equipped with stops so that it can be rotated just 
sufliciently to cover the 144-148-Me. band. The 
condenser and tank coil, 11, are supported by 


B+ A=15¥. L 


Fig, 7-12 — Circuit diagram of the 144-Me. handie- 


B- 45v. 


C; — 3-30-pufd, ceramic trimmer (see text). 

Cy — 50-yyfd. ceramie fixed. 

Cs — 0.002-yfd. 200-volt midget paper. 

Ri — 22,000 ohms, 14 watt. 

Re — 10 megohms, 4 watt. 

Rs —390 ohms, 14 watt. 

Li —5 turns No. 16, 46-inch inside diameter, length 

36 inch, 

—1 turn No. 16, 34-inch inside diameter. 

La, Li —50 turns No. 36 d.s.c. on 10-megohm 14-watt 
resistor. 

n, c— Triple-pole double-throw slide switch. 

— Single-pole single-throw slide switch. 

— Transceiver transformer (Inea [-15) 
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Fig 7-13 — 
de the 
handie-talkie. 
Over half the 
case is occu- 
pied by the 
battery power 
supply. To 
save space no 
tube sockets 
are used, the 
connections 
being soldered 
direetly to the 
tuhe pins. 
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their leads, one end of the tank circuit’ being 
soldered to the plate lead of the tube. 

The antenna plugs into a pin jack mounted on 
an aluminum angle which is bolted to the case 
at the top. Steel or brass rod }{g inch in diameter 
may be used for the antenna; a length of approxi- 
mately 18 inches is required for a quarter wave- 
length. The length may be pruned to the optimum 
figure by starting with the rod a little long and 
cutting off a bit at a time until the antenna shows 
the maximum tendency to throw the super- 
regenerative detector out of oscillation when set 
in the 144-Me. band. 

— Charles 1. Haist, jr. WETWL 


PUSH-PULL 826 
AMPLIFIER FOR 144 MC. 


U pasate men who want to put in fairly 
high power are overlooking a good bet in the 
826 tubes, now available at ridiculously low 
prices on the surplus market, according to 
W2GPO. Puss is running 600 walls to a pair of 
826s, in the amplifier shown in Fig. 7-144. The lay- 
out is unconventional, but effective. The tube 
sockets are mounted on edge, by means of hook 
bolts made from ordinary machine serews, and 
are maintained in alignment by stiff rods connect- 
ing the filament terminals. The grid circuit is a 
tuned loop of wire, and the plate tank is 34-inch 
silver-plated copper, bent into a semicircular 
shape. This is also condenser-tuned, so that the 
position of the shorting bar is not changed in the 
course of ordinary adjustments. Neutralizing 
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condensers are pieces of aluminum mounted in 
the two top socket holes on each side. 

Initial experiments with this amplifier showed 
that far beyond the normal tube ratings could be 
run, but the tank circuit, ran very hot. Larger 
tubing, plus a blast of air from a small electric 
fan, took care of this. Plate current is 400 ma., 
at 1600 volts. The driver is an ARC-5, with 400 
volts on the 832-A. This provides 40 ma. grid 


Fig. 7-14—With this amplifier of unusual design, 
W2GP0 is able to run 600 watts input on 144 Me, Final 
tubes are 826s, mounted in a horizontal position, An 
electric fan is turned on the tubes and tank circuit for 
forced-air cooling. See text for further details. 


current, at 140 volts bias, in the 826s. Grid re- 
sistor is 3500 ohms. 


A GRID-DIP METER FOR V.H.F. 


F you do much construction work in the v.h.f. 
range, you will appreciate the need for a sensi- 
tive grid-dip meter to check the resonant fre- 
quency of an unknown tuned circuit. It must be 
small enough to couple into some of the rather 
minute tuned circuits that are used. To fill such a 
need in the Headquarters lab, the gadget shown 
in Fig. 7-15 was built. It is patterned after the one 
described in March, 1948, QS7’ by W2BFD. 

An acom triode in an ultraudion circuit is 
mounted at the end ofa thin “paddle” made 
from scrap Masonite. The coil of the oscillator 
circuit extends beyond the end of the paddle, to 
permit its insertion into the field of the coil of 
the circuit being worked on. A “push-to-operate” 
switch is mounted at the handle end of the paddle, 
so that the power, which is obtained from small 
external dry cells, is turned on only when a 
measurement is to be made, The meter, which 
can be a 0-1 d.c. milliampere movement, is ex- 
ternal to the unit and is connected in the d.c. 
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Fig. 7-15 — A handy probe-type grid-dip meter for the 
vhf, man, The tuned cireuit and the acorn tube are 
mounted at one end of the “paddle.” 


grid return through wires that are taped to the 
handle, The circuit is shown in Fig. 7-16. 

A small paper scale is pasted to the front of the 
bracket that supports the tuning condenser, and 
an approximate frequency calibration is inked in, 

To use the gudget to check the resonant fre- 
quency of a tuned circuit, hold it with its coil 
near the circuit in question and tune the dial. At 
the point of resonance, the grid current indicated 
will dip sharply. 

The unit can also be used to detect the presence 
of y.h.f. parasitics in low-frequency gear by 


+ 675X = 15V. + 


Fig. 7-16—Schematic diagram of the v.h.f. grid-dip 

meter, 

Ci — 11 -ppfd. “butterfly” variable (Johnson 160-211). 

C2 —50-pufd. ceramic (National XLA-0). 

C3 — 680-pyfd. mica. 

Ri — 68,000 ohms, 4 watt. 

L;—2 turns No. 12 wire, Lo-inch i.d., turns spaced 
2 inch, Ends of coil extend 54 inch past o.d. 
of coil, 

RFC), RFC2, RFCs —I-vhy. rf. choke (National 
R33). 

Sta-2 — D.p.s.t. “push-button” type toggle switch, 
normally open. 


similar methods. Hold it with its coil near a tuned 
circuit in which a parasitic is suspected and tune 
through the condenser range. A sharp kick in 
grid current will be indicated when the unit is 
tuned to the spurious frequency. 

With the layout and coil dimensions shown, 
this unit tuned the range between 128 and 160 
megacycles, 

— C. Vernon Chambers, W1JEQ 


8. Hints and Kinks... 


for Keying and Monitoring 


AUTOMATIC BREAK-IN CIRCUIT 


ITH THE automatic break-in circuit shown in 

Fig. 8-1, the transmitter is turned on with the 
first dot or dash, and is automatically turned off a 
predetermined interval (usually one-third to one 
Second) after the operator stops keying. Between 
“on” and “off,” the rig may be keyed as usual, 
provided that at no time is there an interval be- 
tween keying characters of more than the length 
of time required for the automatic “off” action to 


I-megohm time- 


adjustment control §sp00 N 


Fig. 8-1 — An automatic break-in circuit with adjust- 
able time delay. 


take place. Thus the need for a stand-by switch is 
climinated, permitting fast, efficient operation 
with the key as the only operating control. 

The circuit has two divisions, Vi, which fully 
charges condenser C each time the key is closed, 
and Vs, which has a s.p.s.t. relay (contacts 
normally closed) for switching the whole rig on 
and off in its plate eireuit, and a time-delay circuit 
in its grid return. 

Under ‘‘key up” conditions, V; is cut off, as 
its cathode circuit is open, and V2 is conducting, 
holding contacts A and B of the sensitive relay 
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open. When the key is closed for the first time, 
Vi conducts, and its plate current, flowing 
through the potentiometer, increases the bias on 
Ve beyond cut-off, causing the relay to close the 
circuit between A and B,. The condenser C, 
in the meantime, has charged fully, acting as a 
holding bias to keep V2 cut off. When the key is 
next opened, @ starts to discharge through the 
potentiometer, but because the time constant of 
the circuit is long, it cannot discharge fast enough 
to permit V2 to become conductive before the 
next keyed character comes along to charge it up 
again. Thus, the cireuit between A and B re- 
mains closed so long as dots and dashes are com- 
ing along at the usual keying rate. Once the key 
is left open long enough for C to discharge, how- 
ever, the circuit opens, taking the transmitter off 
the air. The time delay used may be adjusted to 
suit the operator’s individual keying speed by 
means of the potentiometer. aey 

The relay may be used to close the circuits of a 
number of other relays, thus permitting complete 
station control from the key. If the delay obtained 
is too long or too short, try replacing the con- 
denser C with another of the same value. Some- 
times the actual capacitance may not be that 
shown on the label, and in one instance I found 
one, with the correct label and size, that gave a 
delay of fourteen seconds, while most condensers 
tried gave a two- or three-second delay at the 
maximum. 

I suggest that the transmitter power-supply 
circuit be examined to insure that the automatic 
break-in circuit cannot turn off the same power 
supply that furnishes its plate voltage! If desired, 
a switch may be connected across the relay con- 
tacts to disable the automatic break-in circuit 
when you are asked to QRS when the delay circuit 


has been adjusted for fast keying. } 
— Henry L. Coz, jr- 


QUIET BREAK-IN OPERATION 


es vue November, 1945, QST Clayton Cc. 
Gordon, W1HRC, asked fora way to eliminate 
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the annoying racket in 
the receiver when work- 
ing break-in on spot- 
frequency nets. There are 
undoubtedly many oth- 
ers who have wrestled 
with the same problem 
who may be interested 
in the system shown in 
detail in the schematic 
diagram of Fig. 8-2. This 
was in use at WSBLO in 
the period prior to the 
war, working out very nicely in AARS work. 

An auxiliary gain control, 72), is inserted at the 
ground end of the normal receiver rf. gain con- 
trol, Re. Relay Ryz is connected across [), short- 
ing it out when the key is up. This relay and Ry; 
(the keying relay) operate from the same source of 
power. The normal receiver gain control, 22, is 
adjusted for satisfactory reception of incoming 
signals: then, with the key down and the trans- 
mitter running, 2; is adjusted for the desired level 
of reception of the signal from the transmitter. 
This system does not produce the loud clicks 
which result when the receiver is switched off en- 
tirely when the key is pressed, and in addition it 
gives one a continuous monitoring of his own sig- 
nal. To protect the receiver, in case it is desired 
to use the transmitting antenna for receiving, an 
additional relay should be used to remove the 
antenna from the receiver when the key is pressed. 


Receiver 
RE Amp. 
To Transmitter 
Key Jack 
Ry, 


Ir 


Fig. 8-2 — A system for obtaining quiet operation when 
working bh -in on spot-frequency nets. Rys is similar 
to Ry; except that it is normally closed. 


Another idea I found useful in conjunetion 
with this system was to feed the output of my 
monitor into the grid of the first audio tube of my 
receiver, enabling me to monitor my transmis- 
sions while working someone not on my own 
frequency. 

— Elwyn Guest 


A GADGETLESS BREAK-IN SYSTEM 
HOWN in Fig. 8-3 is a smooth-working break-in 

tem that requires only a short length of 

wire and a s.p.d.t. toggle switch, plus a few min- 


Fig. 8-3 — Simplified schematic di 
adaptable to many rigs with almost no effort. 
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gram of a gadgetless brewk-in system that is 


utes to hook it up. In operation it provides all 
the features of more complex systems, and makes 
working BIX a pleasure. [It is adaptable to any 
rig that contains an unkeyed self-biased stage, 

A wire is run from the bias end of the grid leak 
to the a.v.e. line in the receiver. Thus, when 
excitation is present, the bias voltage developed 
across the grid leak is applied to the a.y.c, 
trolled tubes in the receiver, reducing their gain 
to the point where the signal from your own rig 
comes out about S4. Should the other station 
wish to break you, he merely sends BK a couple of 
times, and you hear him at his normal signal 
strength because the receiver returns to full 
sensitivity between keyed characters, 

At W3HLK, this system has been used success- 
fully with a BC-459-A, which develops about 60 
volts negative bias across the grid leak of the 
amplifier stage, and an SX-24 receiver. It should 
work satisfactorily with any similar set-up, 

—W.H. Packer, W381 LK 


-Con- 


4A VERSATILE 'PHONE MONITOR 


1G, 8-1 shows the circuit of a versatile unit that 

will find several uses in almost any ’phone 
station. It can be put to the following uses: (1) 
to monitor the audio quality of the signal; (2) 
to observe ¢ r shift and thus detect over- 
modulation; (3) to read (after calibration) aver- 
age percentage modulation, The circuit. is simple 
to construct, easy to adjust, and as reliable as 
most of the more expensive commercially-built 
gadgets of similar nature. 

A dual triode is used, with one section diode- 
connected, the other serving as a Class A audio 
amplifier. A 0-1 d.c. milliammeter is switched to 
read either the plate current of the diode or the 
output of the audio amplifier. 

To use the unit as a simple quality monitor, 
the pick-up antenna is loosely coupled to the 
output of the transmitter, and the tuned circuit 
resonated. Fy, and the coupling to the transmit- 
ter, then serve as a volume control. The meter 
switch should be set to Position 2 when this use is 
made of the unit. In this position, it reads the 
plate current of the diode, and also serves as a 
resonance indicator. 

For observation of carrier shift, the same pro- 
cedure is followed. Any change in the meter read- 
ing under modulation will indicate carrier shift. 

When an oscilloscope is available, the unit may 
be calibrated to serve as a direct-reading per- 
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centage-modulation indicator. To calibrate, the 
unit is coupled to the transmitter, Ry is turned 
ull the way off, and the meter switch is placed in 
Position 2. The coupling is adjusted to provide a 
full-scale reading while the carrier is unmodu- 
lated. Rg permits a fine adjustment of this read- 
ing. The meter switch is then set to Position 1, 
and sine-wave modulation is applied to the car- 
rier, Observing the modulation at the same time 
ona ’seope, the audio level should be increased 
until the carrier is 100 per cent modulated. 12s 
is then adjusted to provide full-scale deflection 
of the meter. Thus, the meter has been calibrated 
to read full seale on 100 per cent sine-wave 
modulation. When speech input is used on the 
transmitter, the meter will read only about 25 
per cent of full scale at 100 per cent modulation. 
Ry can be used to bring the meter to full-seale 


1 
S6F8G 


Fig. 8-4 — Circuit diagram for a versatile ‘phone monitor that includes 
means of observing carrier shift and percentage of modulation. 


Ci — Receiving-type variable, suit- 
able to tune desired range 
with L. Re 

Co, Cs — 100-pyfd. mica, 

Ci —0.01-ufd. 

C5 — 20-ufd. 25-volt electrolytic. 

R; — 33,000 ohms, 

Re — 10,000-ohm potentiometer. 

Rs —4700 ohms, 14 watt. 


deflection at 100 per cent average speech modula- 
tion by similar calibration against a ‘scope, after 
which sine-wave modulation would cause the 
meter to read off seale. It should be remembered 
that the transmitter should never be modulated 
so heavily that the meter reads full scale, because 
while the average may be well under 100 per cent, 
peak speech values will be well in excess of 100 per 
cent, causing illegal splatter. Properly used, how- 
eyer, this unit can serve as a highly satisfactory 
indicator. : 
— Wilf Moorhouse, VE?7US 


THE “MONITONE” AS A *PHONE 
MONITOR 


HE ‘“Monitone”’ keying monitor described in 
September, 1948, QST and the 1949 Handbeok 
may also be used for ’phone monitoring with a 
simple addition to the original cireuit. Thus the 
gadget becomes doubly useful, and is a good bet 
for the man who operates both ¢.w. and "phone. 

Solder a lead from the positive side of the 


R, —0.2-megohm potentiometer, 
Rs — Equal to meter resistance. 

— 2200 ohms, 1 watt. 

1. — As required to tune to desired 
th Ch. 

ircuit ‘phone jack. 
MA — 0-i d.c. milliammeter. 
Sia-n — D.p.d.t. toggle switch. 

T — 3:1 audio transformer. 
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IN34 erystal diode to the ungrounded side of 
the ’phone jack through a s.p.s.t. switeh, To 
use the unit as a ‘phone monitor, turn the power 
switch off and close the added switeh, For e.w. 
monitoring, open the new toggle switch and use as 
deseribed in the original article. 

—- Paul Iescock, WIiPRE 


“Q5-ER" AS VERTICAL AMPLIFIER FOR 
AN OSCILLOSCOPE 


nie “Lazy Man’s Q5-er” (BC-153) makes an 
ideal vertical amplifier for an oscilloscope, and 
in so doing produces wave-envelope patterns of 
any signal the receiver is tuned to. The Q5-er is 
connected to the receiver in the usual fashion, 
and a lead is run from Pin 4 of the 128R7 tube 
in the Q5-er to the vertical deflection plate of the 
‘scope tube. A lincar sweep is needed, of course, 
but in most cases this will already 

Jit eres be present. 

In monitoring ’phone signals, 
percentage of modulation can be 
seen ata glance. Overmodulation, 
carrier hum, and the “make’’ 
and “break”? characteristics of 
¢.w. signals can also be observed. 
The connection to the 1L2SR7 
does not interfere with normal 
functioning of the Q5-er. 

—A.T. Purseglove, W1QFB 


DUAL-TONE KEYING 
MONITOR 


uRING a lonely watch aboard 
D ship an idea for a unique 
type of audio keying monitor 
came to mind. Instead of a pure 
500- or 1000-cyele note, this dual 
oscillator will produce a complex 
tone that brings joy to the heart 
of the brasspounder, 

The idea, shown in Fig. 8-5, 
is simply to use the sections of a 
dual triode as separate audio oscillators, beating 
with each other. Their output is combined in a 
coupling transformer connected to ’phones or 
‘speaker. The tone is keyed by an open-type 


in 


"Phones or 
"Speaker 


Meter 
ectifier 


5A6,6N7,53 | 


“\00 V+ 


Fig. 8-5 — Dual-tone audio-oscillator keying monitor. 

Ci — 500 ppfd. 

Ry — Normally open type s.p.s.t. relay to carry key- 
ing-circuit current through field coil. 

Ti, Tz —3:1 audio transformers. 

Ts — Coupling transformer, 1:1, or may he same as 
others, 
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relay in series with the transmitter keying circuit. 
The field coil of the relay should be capable of 
carrying the normal load of the transmitter key- 
ing circuit. 

It may not be necessary to use Cy, as most 
audio-transformer windings differ sufficiently to 
tune the separate oscillators to slightly differing 
frequencies, thus producing a complex tone. 

— J.C. Nelson, W2FW 


UNTUNED KEYING MONITOR 


nie eliminate the need for retuning the keying 
monitor every time transmitter frequency is 
changed, the gadget shown in Fig. 8-6 was de- 
signed. The entire set-up is simple, noncritical, 
and can be built compactly, permitting its use 
inside the receiver cabinet. There, out of the way, 
it does a nice job without readjustment no matter 
how often you QSY. 

A 1N34 crystal detector is used to provide a 
small rectified voltage from the r.f. signal picked 
up on a short antenna placed near the transmit- 
ter. This voltage is then used to overcome an 
initial blocking bias on an oscillator tuned to the 
if. frequency of the receiver. The signal thus 
created appears in the rest of the receiver the 
same as any other c.w. signal, beating with the 
b.f.o. and producing any tone or volume that the 
operator may desire. The r.f. stages of the receiver 
are killed by rewiring the stand-by switch so that 
it removes B+ from them but permits the i.f. and 
audio stages to function normally. 

Tn adjusting the unit for operation, the bias on 
the 6J5 must be set so that the oscillation is just 
triggered with each keyed character and is killed 
between characters. This is controlled by poten- 
tiometer Ry. The output condenser is merely 
clipped onto the grid of the first if. tube. Over- 
coupling to the if. grid will produce a signal rich 
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Fig. 8-6 — An untuned keying monitor that may be 
installed inside the receiver cabinet, 


Cy — 220-pyfd. mica. 

Co —0.001-pfd. mica. 

C3— 0.01-ufd. paper or mica. 

Cs — 100-pufd. mica. 

C5—S-ppfd. mica. 

Ce, C7 —As required-to tune inductance to i.f. free 
quency of receiver. 

Ri — 1000 ohms, 14 watt. 

R2— 0.47 megohm, 4 watt. 

Rs —1 megohm, }4 watt. 

Rs — 20,000-ohm potentiometer. 

Rs—0.1 megohm, }4 watt. 

Ro — 47,000 ohms, }4 watt. 

L— 455-ke, i.f.-transformer coil, modified. (See text.) 
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in harmonics that is less tiring to the ear, but may 
detune the i.f. stage. The location of the cathode 
tap on the 455-ke, if. coil used as the oscillator 
inductance should be determined experimentally. 
Somewhat more than the usual “one-third up 
from ground”’ will give best results, assuring 
sufficient feed-back to permit the osoillator to 
follow fast keying. A fairly high-C circuit should 
be used here to obtain the degree of stability 
desired. Some experimentation may also be re- 
quired to get the correct value for Ry. Too much 
resistance here will result in lack of rectified 
voltage, too little in excessive crystal current. 

— Rowland C. Medler, W4ANN 


AN AUDIO OSCILLATOR 
IN THE RECEIVER 


pre's what I believe to be the simplest solu- 
tion to the problem of setting up an audio 
oscillator to keep that fist in shape. Here’s the 


Fig. 8-7 — Converting the audio amplifier of a receiver 
to an audio oscillator. The volume control, R, becomes 
the pitch control when the coupling condenser and key 
are wired in as shown by the heavy line. 


deal. Take any radio receiver, add a condenser 
(about 0.01 yfd.) and a key in series between the 
second a.f. plate and the first a.f. grid as shown/in 
Fig. 8-7. The volume control, R, becomes a pitch 
control as it affects the feed-back. When the key 
is open, the receiver functions normally. There 
are no batteries, power supplies, or gadgets kick- 
ing around in the way nothing but the re- 
ceiver that was there in the first place. 
— James E. Shea 


RECEIVER B.F.O. AS KEYING MONITOR 


T may not have occurred to some of those who 

have added a “Q5-er” to their communica- 

tions receivers that the idle b.f.o. in the receiver 
may be used as a convenient keying monitor. 

If oscillator cathode keying is used in the trans- 
mitter, the b.f.o. can be keyed simultaneously 
simply by tying the two cathodes in parallel, as 
shown in Fig. 8-8. Otherwise, the b.f.o. can be 
keyed with a relay. 

Tf desired, the usual b.f.o. switch can be re- 
placed with a s.p.d.t. switch, as shown at S}, so 
that the b.f.o. can be switched from normal use 
to use as a monitor. 

If the electron-coupled circuit is used in the 
b.f.o., a8 shown in Fig. 8-9A, the circuit may be 
keyed by parallel feeding the cathode as at B. 
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Vig. 8-8 — Keying the idle b.f.o, in a receiver that is 
used with a “Q5-er,” to provide a keying monitor. In 
some receivers, it is merely necessary to Ue the two 
cathodes in parallel, and install a switch to return the 
b.f.0, to its normal use when desired. 


Pie 
(A) (8) 
Fig. 8-9—If the receiver b.f.o. uses the electron- 


coupled circuit as shown at A, it may be keyed by 
parallel feeding the cathode as shown at B. 


= +B +VR 


(A) (8) 


Fig. 8-10 —In cases where dropping resistors in the 
b.f.o. circuit (A) result in a chirpy note when it is keyed, 
voltage regulation may be added as shown at B. 


Usually the b.f.o. is operated at low voltage 
through dropping resistors, as indicated in Fig. 
8-10A. These resistors may be responsible for a 
chirpy monitor signal. If this is the case, the chirp 
can be eliminated by operating the b.f.o. from a 
VR tube working from the receiver power supply 
as shown in Tig. 8-10B. The b.f.o. voltage should 
be checked first and an appropriate VR tube se- 
lected. A VR-75 will serve in most cases. 

— Don Mix, W1TS 


A FLASHER-TYPE PEAK-INDICATING 
MODULATION MONITOR 


ee purpose of this ‘kink’ is to describe a 
simplified version of one of those expensive 
and complicated broadcast station monitors — 
the kind that flashes an indicator light every 
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time the modulation on peaks exceeds a pre-set 
percentage. 

The indicator operates by comparing the d.c. 
and a.c. components that result from the detec- 
tion of a modulated carrier by a diode. The 
relationship between these voltages is such that 
the audio voltage is proportional to the percent- 
age of modulation and just equals the d.c. volt- 
age when the carrier is modulated 100 per cent. 
This relationship is independent of carrier 
strength, so a meter operating on the comparison 
basis will be independent of its r.f. input voltage 
and will operate with accuracy without readjust- 
ment for various transmitter input powers. [For 
a detailed explanation of the theory of operation 
the reader is referred to May, 1948, QS7'. —-Ed.| 

Fig. 8-11 gives the circuit diagram of this handy 
device. When plate voltage is applied Cs charges 
to practically 250 volts through 7 and Ry. Rs 
and J/g form a bias network similar to Ry and Rs. 
Ry is adjusted for cut-off, indicated by extinguish- 
ing the neon bulb. On modulation peaks Vs con- 
ducts. It has in its plate circuit a transformer with 
the windings polarized so that the grid of the gas 
tube goes positive when the plate of Vo starts to 
conduct. If the polarity of the transformer is 
reversed, the gas tube is driven more beyond 
cut-off and nothing happens. Trusting that you 
were lucky and the transformer secondary has 
been properly connected, the gas tube conducts, 
discharging Cg through the neon bulb. Gas tubes 
have the characteristic that the grid no longer 
has any effect on plate current once the plate 
starts conducting, so the bulb remains lit until 
Cg has discharged to the point where it no longer 
has enough voltage across it to maintain conduc- 
tion through the gas tube and the neon bulb. 
R; is high enough in resistance so that sufficient 
current cannot be supplied to maintain conduc- 
tion either, so the neon bulb becomes extinguished 
and the gas tube deionizes. The grid then regains 
control and C% leisurely charges up again while 
the circuit waits for another peak to come along. 
This whole cycle takes a short time and the bulb 
can flash brightly about twice a second. If an- 
other peak occurs before Cs becomes fully 
charged, the flash will occur but will be of 
shorter duration; if the meter was set for 100 per 
cent modulation (using FR), you had better back 
off on the speech gain because you are over- 
modulating. The length of the flash is independent 
of the modulation peak, because the gas tube loses 
control once it starts conducting. 

It requires very little r.f. to operate the unit. 
A short piece of wire near the feeders, in the field 
of the antenna, or near the final tank, will pick up 
enough r.f. to swing the meter to nearly full scale. 
The larger the signal applied, the more accurate 
the flash indication will be. 

No constructional data are given because parts 
locations are not critical and the builder will 
probably lay them out to suit himself in any event. 
The unit can be operated from the receiver power 
supply, can be built into the rig, can have its own 
power supply, or can otherwise be adapted to fit 
into the station arrangement. Any diode can be 
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Fig. 8-11 — Cirenit diagram of the flasher-type modulation indicator, 


Cy, Ce, Cs, Cy — 100-pyufd. mica, 

C 0, Ol-pfd. 600-volt paper, 

Ca, Cy — 0.1 -y fd. 600-volt paper. 

— 10-pfd. 50-volt electrolytic. 

— 100-pufd, air variable. 

Ri — 50,000-ohm w ire-wound linear potentiometer, 
Ra, Rs —1 megohm, 5 watt. 

Ry, Rs —0.1 megohm, 1 watt. 

Ry — 10,000-ohm potentiometer. 
10,000 ohms, 19 watt. 

R; — 0.22 megohim, 'y watt. 


used for the detector, Vy, and this includes the 
crystal types such as the 1N34. The triode V2 
should be of the high-u variety, so that cut-off 
voltage is low, resulting in better accuracy. The 
audio transformer can be any type of interstage 
transformer you may happen to dig out of the 
junk box, but you may have to reverse connec- 
tions to the primary or secondary described 
earlier, The gas tube ean be any of the types used 
for oscilloscope sweep generators, or one of the 
types used in relay circuits, such as the 2050 or 
2051 (triode-connected). The potentiometer Ry 
should be a wire-wound linear type. Tt can be 
calibrated and a special dial made, if you desire, 
by reading resistance with an accurate ohmmeter 
and marking the dial according to percentage of 
resistanee between ground and the moving 
contact, 

The meter MA indicates carrier shift, and the 
"phone jack allows you to listen to your melodious 
voice as you call CQ, or gives you a chance to 
listen to the carrier when you are trying to locate 
the source of hum or distortion. 

The tuned circuit L,C;7is left up to the builder. 
Coil-and-condenser combinations will depend on 
the band to be covered, and what the builder has 
on hand, The tap should be at about a third of 
the turns from the ground end. 

The only precaution in construction is to isolate 
the grid of Vs to prevent r.f. from getting into it. 
This causes inaccuracy when the grid gets down 
to nearly zero voltage. Isolation is not difficult, 
and rf. probably will eause no trouble at all if a 
100-yufd. mica capacitor (Cs) is connected di- 
rectly between grid and cathode. The unit in 
operation on the author's 10-meter ’phone rig 
uses one half of a 6SL7 for the diode and the other 
half as Ve, and no trouble was encountered so 
long as the mica rf. by-pass was used. 

Before applying any r.f, adjust the bias on Vo 
so that the plate current is 14 milliampere or less. 
A milliammeter can be connected directly across 


Ly — Tune to operating frequeney with Cy. 
2'o-mh, rf, choke, 
mimeter, 
Ni — L15-volt 'y-watt neon bulb, 
Ty — Interstage uate transformer, 
\, Any diode, 
Vo — High-» triode 
Va — Gas triode (884, 885, 2050, 2051, ete., triode-con- 
nected). 
(Fy and Fa may be the two halves of a OSL7, the half 
used for Mi ha wing grid and plate tied together.) 


the primary of 7’; for this adjustment, since the 
transformer-winding resistance will be high 
enough to have practically no effect on the meter 
reading. Then adjust the bias on Vs, the gas tube, 
to the point where the neon bulb is extinguished 
but the bulb will flash when the grid lead is 
touched with a screwdriver. Touching this grid 
lead induces enough voltage through stray pick- 
up to trip the gas tube and flash the neon bulb. 
The value of Rz may have to be increased when 
tubes of types other than the 2051 are used. Next, 
apply the carrier and tune Cz for maximum meter 
reading, then move the pick-up lead around until 
the meter reads near full seale. Now Py can be set 
for any desired percentage of modulation and the 
neon bulb will flash when that modulation is 
reached or exceeded. If you are a stickler for 
accuracy, you might apply sine-wave modulation 
to your transmitter, adjust it for exactly 100 per 
cent as checked with a ’scope, set 2; for 100 per 
cent and then adjust 7’; until the neon bulb just 
flickers. With the rough adjustment described 
earlier, the bulb may flash at about 95 per cent. 
Luckily, the error is in the legal direction and is 
of small magnitude. 

The only caution in regard to adjustment is in 
connection with the point where the r.f, is picked 
up. If rf. is picked up from some stage ahead of 
the modulated stage, the meter cannot flash 
at 100 per cent modulation because the r.f. can 
never reach zero, as it should, at the negative 
modulation peak. Once the thing is adjusted it 
probably can be operated indefinitely without 
readjustment. Mine has been operating for 18 
months and is still accurate enough so that it 
isn’t worth adjusting it. Perhaps when tubes are 
changed, adjustment should be made. 

This instrument flashes the neon bulb when the 
modulation down-peak reaches the selected per- 
centage. The instrument could have been de- 
signed to operate on up-peaks, but it was thought. 
that “negative’’-peak indication would be more 


FOR KEYING AND MONITORING 


Inequality between “negative” and 
“positive” peaks ean be seen by motion of the 
meter when the carrier is modulated (carrier 
shift). A slight flieker of the meter occurs when 4 
strong peak causes the grid of V2 to go positive 
and draw some grid current, but this is accom- 
panied by a flash of the bulb, warning that the 
modulation is excessive. Correction of the modu- 
lation corrects the slight flicker. 

The DX boys should find good use for this 
gadget because it will give them means of keeping 
the modulation right up there where it counts. 
~ John 8S, Denham, WENPO 


desirable. 


4A PLUG FOR YOUR BUG KEY 


I ERE is a practical homemade plug that I 

have used on my bug for the past four s 
It may prove useful to other bug handlers. 

My plug, shown in Fig. 8-12, was made from 
the tapered part of a discarded fountain pen. The 
closed end was sawed off, and the ‘works’ in- 
serted. I used two straight blades from an old 
‘phone jack and a flat piece of insulation cut just 
alittle wider and about a quarter inch longer than 
the jack blades. The cord extends out the other 
end of the pen barrel after having been soldered 
onto the jack blades. Although it may not always 
be necessary, sealing compound or wax may be 
poured in to fill the area around the blades to hold 


Fountain Pen Barrel 


Jack Blade 


Sealing Compound 


Fig. 8-12 — A plug for your bug. 


them firmly in place. The cord is then attached 
to the bug using the lugs on the ends of the cord. 
— Wesley W. Brogan, WSARM 


USING A PANORAMIC ADAPTER AS A 
MODULATION MONITOR 


ERB is a simple modulation-monitor idea for 
E owners of panoramic adapters. A small 
d.p.d.t. relay operating from the transmit-receive 
switch in the transmitter is installed at the base 
of the ’scope tube in the adapter. The leads to 
the vertical deflection plates of the 'scope tube 
are disconnected and transferred to the normally 
closed pair of contacts on the relay. A pick-up 
loop and a link line, with a 0.001-aid condenser 
in series, is then connected to the normally open 
pair of contacts, and is brought out so that it 
may be coupled to the final tank coil. The vertical 
deflection plates are then connected to the moy- 
ing-arm contacts of the relay. No other changes 
are necessary. 

The adapter operates normally in reception, 
but when the transmitter is turned on, the modu- 
lated r.f. envelope appears on the sereen, per- 
mitting continuous monitoring of modulation. 
The position of the coupling link must he ad- 
justed to give the correct pattern height. 

— Barl EB. Ferguson, WSPAG 
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VARIABLE INDUCTANCE FOR 
KEYING FILTERS 


sa little stunt that may be old, but it 
does the job when a v: riable inductance is 
desired in your keying filter. In place of the usual 
iron-core choke, use the primary of a small 6.3- 
volt filament transformer as shown in Mig. 8-13. 


200 
ohms 
iy 9 Small fil 
transformer 
Pr 
To keyed 
From hey c circuit 
a ae 


Vig. 8-13 — A method of obtaining a variable inductance 
for your key-elick filter. A filament transformer is used 
in place of the usual choke, and the inductance i 
to suit your own taste by a resistor across the secoudary, 


A variable resistance of about two hundred ohms 
is connected across the secondary. By varying 
the resistance across the secondary, a continuous 
variation of the inductance of the primary is pos- 
ible. When the secondary is completely shorted, 

<s come through just as though no induet- 
sin the circuit, The resistance can then be 
increased until the keying characteristic is as soft 
or hard as desired. The condenser value varies, 
of course, depending on the amount of current 
being keyed, as nyeritiones cd be the Handbook, 

J. A, Turner, WOLT 


SPEED-KEY ADJUSTMENT 


yorRECT sending with a semiautomatic speed 
G key requires considerable manual skill whieh 
can only be acquired by practice. However, no 
amount of practice will produce accurate sending 
if the key itself is improperly adjusted. 

The inked-line tape recorder provides an ac- 
curate and graphic means for “bug” adjusting. 
Such a recorder was described in QST'! for April, 
1943. Another method, using a milliammeter as 
an indicator, was described in QST? for Feb- 
ruary, LO3+4. 


Preliminary Adjustments 


The contact points should be carefully cleaned 
using a relay burnishing tool or crocus cloth. If 
the points are pitted, an initial dressing-off with 
an oil stone may be necessary, in which ease care 
should be taken to keep the entire surface of the 
contact flat against the stone. 

Occasionally a bug will sound “scratchy,” 
particularly when keying an audio oscillator, If 
the dots are poor, the trouble is generally dirty 
or poorly-aligned contacts. If the trouble is on 
the dash side, 1S may be due to high resistance 


Wosv tL, “A 


' J.P. Gilliam 
QST, April, 1943. 

27. H, Schnell, 
February, 1934. 


phon Tape Recorder . . ., 


W9UZ, “How's Your Fist?" QST, 
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between the dash lever and the shaft pivot. A 
flexible by-pass conductor from the dash contact 
adjusting screw to the frame should give a 
permanent cure. 

Make sure that the movable and fixed dot 
contact points are parallel and have good con- 
tact over their entire surface. Horizontal adjust- 
ment of the moyable dot contact is made by 
loosening the screw Z (Fig. 8-14). Vertical adjust- 


« 


Fig. 8-14 — Critical 
points in adjusting a 
“bug.” 


« 


ment is accomplished by means of the pivot bear- 
ings J. The pivot bearings should be adjusted so 
that no play can be felt when finger pressure is 
applied vertically to the shaft at its outer end. 
For the preliminary adjustments, the weights 
should be at least halfway down the shaft. For a 
given speed, the exact position will vary con- 
siderably with the stiffness of the flat spring J. 
Back off the screw B until the end of the 
shaft is resting against the damper weight C. 
Apply pressure to the thumb paddle K, mov- 
ing the shaft slowly toward the dot side, without 
allowing it to vibrate. If the adjustment is correct, 
the entire shaft will remain straight as it leaves 
the stop serew and the damper weight. If screw 
B is backed off too far, the flat spring will 
bend to the left before the end of the shaft clears 
the damper weight. The stop screw should be 
backed out as far as possible to allow good damp- 
ing action by the weight C without bending 
the flat spring when the thumb paddle is pressed 
slowly to the dot side. This adjustment is some- 
what critical and should be carefully made. 
Again press the shaft to the dot side without 
allowing it to vibrate. Vary the stop screw D 
until there is a gap of approximately 1/8 inch 
between the side of the shaft and the damper 
weight. This determines the swing of the shaft. 
The dash adjustment is made by varying the 
screw F until the operating paddle moves the 
same distance to the left of center to make a 
dash as it moves to the right to make dots. If 
the paddle travel is excessive on the dash side, 
choppy sending is almost sure to result with 
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spaces too wide between successive dashes. If the 
travel is too small, the dashes may be insufli- 
ciently spaced. 

The coil springs G and 7 should be adjusted 
to approximately the same tension. This will 
vary with the individual operator, but in any 
case the spring 7 should have sufficient tension 
to return the shaft quickly and_ positively 
from the dot side to the rest position against the 
damper weight. The dash spring is then adjusted 
to a corresponding tension. Operators of fixed 
stations will generally prefer a comparatively 
light adjustment to minimize arm fatigue, partic- 
ularly if a large amount of traffic is handled. 
Flight operators of Pan American Airways have 
found that a rather stiff adjustment is necessary; 
otherwise, when flying in rough air, sudden mo- 
tions of the aircraft will result in unwanted 
dots. Marine operators will find that a medium 
stiff adjustment will compensate for the ship’s 
roll. 


Final Adjustment 


The final adjustment of the dot contacts should 
be made with the bug operating a tape recorder, 
if available. The shaft is moved slowly to the 
left without allowing it to vibrate. The dot 
contact 7 isthen moved to a position where it 
will just make contact with the movable point 
without noticeably bending the ‘U-shaped dot 
spring. Start the recorder, pulling the tape 
through the machine at the rate of at least 20 
feet per minute. Press the operating paddle 
smartly to the dot side. The resulting dots on 
the tape should be “square,” that is the length 
of a dot should be equal to the space between two 
dots (Fig, 8-15C). If the paddle is held to the dot 
side, a series of at least 15 to 20 dots will be made 
with most bugs before there is any noticeable 
reduction in spacing between dots. If the dot 
adjustment is screwed in too far, a short series of 
heavy dots with very little separation will result, 
after which the points will remain in contact even 
though the shaft continues to vibrate. If the 
adjustment is screwed out too far, very light dots 
with excessive spacing will result. This adjust- 
ment is extremely critical, the allowable deviation 
of the screw F being only a small fraction of a 
turn. 

With the recorder still operating, shift the 
weights along the shaft according to the speed 
desired. Many bugs are set to make excessively 
fast dots. It will be found that most keys having 
a normal stiffness in the flat spring can be 
operated at a speed of about 30 w.p.m. with 
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Fig. 8-15— (A) Dot contacts too far apart. (B) Dot 
contacts too close, (C) Dot contacts correctly adjusted, 
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both weights toward the outer end of the shaft. 
Most operators cannot properly control a bug 
if the dot speed exceeds 11*per second. The rate 
ut which your bug is adjusted can be easily 
determined by making a string of dots on the 
recorder tape for 3 to 5 seconds, timing with a 
Stop watch, and counting the dots. 

The milliammeter method of adjustment in- 
Volves connecting a battery (or any suitable 
Source of d.c.), rheostat, and milliammeter in 
Series with the bug contacts. A typical set-up 
might employ a 22)¢-volt battery, a 1000-ohm 
rheostat and a 0-100 milliammeter, With the 
key contacts closed, adjust the rheostat (start 
with all the resistance in the circuit to avoid 
burning out the meter!) until the meter reads 
100 ma. A string of dots is then produced with 
the bug and the average-current reading on the 
meter is noted. If the dots are too light, the read- 
ing will be less than 50 ma.; if too heavy, it will 
be more than 50 ma. The dot contact / is then 
adjusted, as previously described, until the 
meter reading hovers at approximately 50 ma. 
Any combination of voltage, resistance and mil- 
liammeter range may be used with this method, 
provided the meter reading noted during a string 
of dots is half that observed when the key 
contacts are held closed. 

Obviously, there is no point in making dots 
faster than the operator is able to make dashes 
to correspond. The purpose of any telegraphic 
communication is to convey intelligence. Mis- 
takes in sending have no meaning and confuse 
the receiving operator. The time taken to repeat 
an incorrectly-transmitted word will result in a 
net loss in speed of about two words per minute 
on the average. Set your bug for a speed at 
which you can handle it easily and without an 
appreciable number of errors. 

Beginners with a bug, and some eld hands 
too, will do well to imitate the 15-W.p.m. trans- 
missions of W1AW or some press station using 
punched tape at moderate speed. Cunfine your 
practice to an audio oscillator until you are able 
to send correctly for at least two or three minutes 
at a rate of 20 w.p.m. During the initial practice 
stages, the dots should be slowed down to 6 per 
second. Every effort should be made at the start 
to achieve good control rather than speed. 

—J. M. Smith 


AN ELECTRONIC KEY OF 
ADVANCED DESIGN 

1G. 8-18 is the circuit diagram of an electronic 

Y keyer built around the principles described in 
detail by the author in October, 1948, QST. The 
device features self-completing dots and dashes, 
single-control speed adjustment, and a simple 
keying lever. Exact circuit values are given to 
enable duplication. 

Operating grid bias is obtained by means of the 
two divider networks made up of R7Its and Ry- 
Riu. Rs and Rs prevent excessive change in 
grid-input impedance with variation of the speed- 
control resistor, R4. C3 and Rg furnish necessary 
grid-input stabilization. M3 also serves to fix the 
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Fig. 8-16 —The completed electronic keyer oceupics 
little more table space than a conyentional bug. 


maximum operating speed by limiting the cur- 
rent flow through /?;. Maximum resistance of the 
latter sets minimum speed. Values shown provide 
a range of approximately 12 to 50 words per 
minute. 2; in series with the movable contact 
of the key lever limits the instantaneous dis- 
charge current of the timing network. This 
minimizes sparking both at the key lever and 
pulsing-relay contacts. Ryo is used to vary the 
bias on V2 by controlling the bleeder-current 
flow through I. This allows the weight of the 
keying to be varied to suit the operator’s wishes. 
In addition, it is of advantage in compensating 
for differing characteristics when tube replace- 
ments are made. 

High-quality condensers should be used at 
Cy, Cz and C3. Standard-make 600-volt tubulars 
were used in the keyer illustrated. C1 consists of 
0.05- and 0.1-yfd. units in parallel to give the re- 
quired 0.15-fd. capacitance. No particular com- 


Fig. 8-17—Interior view showing the mounting of 
tubes, relays and other major parts. 
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ment need be made on the 
power supply which uses a 
standard 100-ma. selenium 
rectifier. The 150-ohm re- 
sistor in the filament cir- 
cuit drops the voltage to a 
safe operating value for the 
50L6s. The two relays con- Key lever 
stitute the most critical 
components in this 
These should be identical Ry 
and of  fixed-adjustment 
wiping-contaet design, Coil 
stance, of course, must 
be suitable for vacuum- 
tube operation, So-called “sensitive plate-cir- 
cuit” relays of the type having numerous ad- 
justments should be avoided. In the experimental 
kever shown in the photographs, the author 
used 3500-ohm Clare relays. However, any 
good telephone-ty iy with proper contact 
and coil spec should be satisfac- 
tory. 
It is important that relay contact spacing be 
set at 0.010 inch, as measured between the moy- 
able contact and the “make” contact. To set this 
spacing, use a feeler gauge and carefully bend the 
“make” contact arm. The overtravel of the relay 
armature should be sufficient to give moderate 
wiping action on both the forward and back 


contacts. 

The setting of 2s in the timing circuit for the 
correct dot-dash ratio must be made by moni- 
toring a circuit keyed by Iy. First, set Re at 
minimum resistance and with the key lever held 
to the dash position, set the speed control R, 
at about one-quarter scale beyond the point 
where the keying relay picks up. The speed con- 
trol should be set at about two-thirds scale. Now, 
advance [» and at the same time swing the key 
lever alternately from the dot position to the 
dash position. To the average operator's ear, the 
point where the dot-dash ratio is about right is 
readily and easily determined. Once set, the tim- 
ing circuit needs no further attention. The dot- 
dash ratio of the keyer-will remain true at all 
sending speeds. 

The photographs show how the electronic keyer 
is built to occupy a minimum of space at the 
operating position. The construction is compact, 
but not overcrowded. A semiautomatic-k m- 
bly was altered to serve us the control lever. Aside 
from the portability angle, the author favors a de- 
sign wherein the keyer is built as a unit separate 
from the key lever. This makes for a more orderly 
operating position — since one advantage of a 
keyer of this type is the simple lever required. Lead 
length is not critical and the keyer unit can be 
incorporated right in the exeiter unit or trans- 
mitter proper. A semiautomatic key can be con- 
verted to single-pole double-throw action in a 
matter of minutes, The shorting connection 
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To keyed 


fr circuit 


Fig. 8-18 — Practical keyer circuit, 
C) — 0.15-pfd. 600-volt paper. 
fd, 600-volt paper. 
150-volt electrolytic. 
ohms, 13 watt. 
-megohm variable (dot-dash ratio control). 
0.22 megohm, 1 watt. 
Ry —2-megohm variable (speed control), 
megohms, 16 watt. 
» lt watt, 


Rs — 10,000 ohms, 2 
Rio 000-ohm vai 


F 9 ohms, 1 watt. 

Ryi, Ryg—Sensitive-type relay (Clare Type J, 3500 
ohms, s.p.d.t.). 

Si—S.p.s.t. togzle. 

SR — 100-ma, selenium rectifier, 


Contacts are then adjusted to give the desired 
s.p.d.t. action. 

In closing, the writer wishes to acknowledge, 
with thanks, valuable suggestions contributed by 
A. R. Burns of Highland Park, Calif., in the de- 
velopment of certain portions of the circuit 
described. 


— F. A. Bartlett, W6OWP 


between the stationary dot and dash contacts is 
removed and the vibrating arm is locked by 
strapping it to its backstop with a rubber band. 


Fig. 8-19 —'This hottom yiew of the electronic keyer 
shows a compact but orderly arrangement of the minor 
components, 
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FIELD-STRENGTH METER WITH 
ADJUSTABLE ANTENNA 


Ei 


to 1000 Me. 
This unit has only four main components: 


6-foot flexible roll-up type steel rule, a high-fre- 
al, a d.c. microammeter and a cop- 


quency st 

per ground plate in the bottom of a wooden box. 

The ery 

and the ground plate, and the meter is connected 

in parallel with the erystal. 

As shown in Fig, 9-1, a small plywood box was 
tructed with a sloping front panel and with a 


cor 
carrying handle on the top. The flexible roll-up 
ruler pulls up out of a slot in the top of the box to 
the required height to give a sufficient deflection 
on the meter. Pin jacks on the front panel permit 
the easy placement of shunt resistors across the 
meter to reduce its sensitivity. (A 0-1 milliam- 


Fig. 9-1 — An X-ray type drawing depicting the con- 
nections made in the field-strength meter. Note the 
counterpoise, a copper ground plate in the bottom of the 
compartment, 


ERE Is A simple and handy type of field- 
strength meter for use on any frequency up 


tal is connected in series with the ruler 
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meter has been used in place of the 0-30 micro- 
umpere meter with some sacrifice in sensitivity.) 

A meter such as this is very handy for tuning 
up an u.h.f, antenna or transmitter and also may 
be used to check relative field strengths and di- 
rectional characteristics of the antenna. 

Its use is not limited to u.h.f., and the unit 
shown here has received as much use in adjusting 
an airplane transmitter on 3150 ke. as it did in 
connection with a television antenna on 900 Me. 

This simple meter should not be confused with 
a wavemeter having a tuned circuit as this one is 
in no way selective as to frequency. It’s a mighty 
handy gadget, just the same. 

— Philip S. Rand, W1DBM; Harry S. Whitte- 
more, W1BR; and Joseph IH. Marchese 


FIELD-STRENGTH MEASUREMENTS 
WITH A VOLT-OHMMETER 


Arpondenne for some length of time in an 
effort to avoid having to build a permanent 
field-strength meter to tune a beam antenna, the 
following brain child resulted. 

Using your volt-ohmmeter, or a 0-1 ma. meter, 
tie a N34 erystal diode across the ends of the 
test leads where they enter the meter box. Place 
the ohmmeter, with the leads attached, a half- 
wavelength or more from the antenna that is to 
be adjusted. Spread the test leads out on the 
ground to resemble a dipole with the ohmmeter 
at the center. Set the ohmmeter to the 0-1 ma. 
scale, aim the beam at the meter, and turn the 
transmitter on. The position of the meter may 
be changed to provide more, or less, deflection 
of the meter as required. Beam adjustments can 
then be made as usual. 

If the meter registers backward, reverse the 
connection of the crystal diode. Variations on 
this may consist of lengthening the test leads to a 
total length of a half-wave at the operating 
frequency to increase the ‘‘deflection sensitiv- 
ity” of the set-up. A remote-indicating device 
may be made by using Twin-Lead to connect a 
pick-up dipole at some distance to an ohmmeter 
located at the beam to make one-man adjustment 
possible. 

— Frederick L. Moore, W4J YB 
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FULL-WAVE CRYSTAL-RECTIFIER 
FIELD-STRENGTH METER 


NCREASED sensitivity can be obtained in the 

erystal-type field-strength meter by employ- 
ing two crystals in a full-wave circuit and a 
microammeter instead of the more common 
milliammeter, Thus observations can be made 
with this tubeless instrument at a greater dis- 
tance from the station transmitting antenna 
than is possible with single-crystal field-strength 
meters. 


Fig. 9-2 — This field-strength meter, weighing only a few 
ounces, is small enough to be held comfortahly in one 
hand, It requires no power supply. 


The complete circuit schematic is given in Vig. 
9-3, Each half of the center-tapped secondary, Le, 
is tuned separately by a section of the dual 
variable capacitor, Cy. A closed-circuit head- 
phone jack, J, is provided for aural monitoring 
of a modulated signal, but headphones should be 
remoyed from the circuit when using the micro- 
ammeter. Six plug-in cods are used to cover the 
range of 3.5 to 200 megacycles. 


Fig. 9-3 — Circuit of the full-wave crystal-rectifier field- 

strength meter. 

C; —50-zufd.-per-section midget variable. 

C2 — 0.0022-yfd. mica. 

Li, Le — See coil table. 

J: — Miniature closed-circuit ’phone jack. 

w»A —l.inch d.c, microammeter, 200-ya. scale (Inter- 
national Instruments, Inc., New Haven, Conn.). 

1N35 — Dual-crystal-diode assembly — Sylvania. 
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The device is built in a 3 X 4 X 5-inch steel 
box and is small cnough to be held in one hand. 
The coil socket is mounted on a small piece of 
aluminum suspended from the top edge of the 
box on metal pillars at the corners. A clearance 
hole is cut for the coil so that it may be removed 
from the top. The tuning condenser is fastened to 
the front edge of the box. Since the writer did not 
intend to use the instrument for frequency meas- 
urement, the condenser was fitted with a plain 
knob, but a small dial such as the National type 
AM may be used if calibration is desired. 


COIL TABLE 
Dimensions for L», Fig. 9-3 


8.6-7 Mc. — 86 turns No, 26 enam., close-wound, 
v-14 Me. — 36 turns No, 24 enum., close-wound. 
14-28 Mc, — 20 turns No, 22 enam.,, 1 inch long. 
28-54 Mc, — 12 turns No. 22 enam., 1 inch long. 
60-100 Me. — urns No. 22 enam., 1 inch long. 
100-200 Mc.— 234 turns No. 22 enam., 1 inch 
long. 

Ly in all cases is 1 turn No. 24 wound in space 

between halves of Le (sce text). 


The double-diode crystal unit is a Sylvania 
type 1N35, but two individual IN34s may be 
substituted if preferred. The crystals are wired in 
between the tuning condenser and the headphone 
jack in front of the coil opening. The microam- 
meter is a one-inch instrument with a 200-ya. 
scale. It is mounted on the front edge of the box 
above the tuning control. The antenna terminal 
is a small feed-through insulator at the rear of the 
box. 

The coils are wound on Amphenol type 24-4P 
four-pin 1}4-inch forms, Winding Lz is divided 
into two equal halves spaced slightly on the form 
to leave room for the single-turn pick-up coil, Zi. 
The accompanying table gives dimensions for Lo 
for various frequency ranges. 

When using the field-strength meter, a vertical 
length of stiff wire, such as bus bar, attached to 
the antenna input terminal will suffice as a 
pick-up antenna on all frequencies. The meter 
may be calibrated in frequency from a signal 


generator. F 
— Rufus P. Turner, K6AI, ex-W1AY 


ANOTHER USE FOR 
THE CRYSTAL WAVEMETER 


or those who have built the crystal-diode 
F absorption wavemeter described in the Hand- 
book, Fig. 9-4 shows a method of using it as a sen- 
sitive r.f. indicator for tuning antenna systems. 
The plug-in coil of the wavemeter is removed 
from its socket and in its place a plug made from 
an old tube base is inserted. The plug is con- 
nected to any convenient length of 72-ohm Twin- 
Lead. Battery clips may then be used to tap the 
line across the shorting bar of a stub or at the cen- 
ter of the antenna. The antenna being adjusted 
should then be loosely coupled to a near-by dipole 
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4 


1N34 


Socket 
Connections 


Clips for affaching 
~ 10 shorling bar or 
center of antenna, etc. 


T2-chm fine 


Fig. 9-4 — A method of using the se 
meter as an r.f, indicator for ante 
tuned circuit of the wavemeter is replaced by any con- 
venient length of 72-ohm line. No internal changes are 
required. 


ive erystal wave- 


that is connected to the transmitter. Very little 
power will be required to get a usable indication 
on the milliammeter. Matching adjustments on 
the antenna may then be made, observing the 
results on the meter. It should be noted that the 
indicator should never be connected to a portion 
of the antenna that is above r.f. ground potential, 
as it would then add capacitance and unbalance, 
destroying the meaning of any reading obtained. 
— George S. Woods, W2SWN 


MEASURING GALVANOMETER 
RESISTANCE 


7 IS sometimes necessary to measure the re- 

sistance of a deflection galvanometer or mi- 
croammeter when no other meter is available. 
This can be done very simply, using the instru- 
ment to be measured as its own current-indicating 
device. The other apparatus required consists of 
a fixed resistor, a calibrated variable resistor or 
decade box, and a battery cell, connected as 
shown in Fig. 9-5. 


9-5 — Measuring the 
resistance of a meter by 
utilizing the meter itself 
as the current indicating 
device. See text for com- 
ponent values. 


The voltage of the battery should be such that 
R is large compared with the expected value of 
R,, the quantity to be measured. F is then chosen 
to limit the current through the galvanometer to 
a safe value, preferably near full-scale deflection. 
R, must be capable of adjustment to a resistance 
at least equal to the expected value of R,. The 
battery voltage need not be accurately known, 
but 2, must be known to the same decimal (not 
per cent) accuracy by which it is desired to deter- 
mine Rx. 

With S; open, read the current through the 
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galvanometer on its scale. Close the switch and 
adjust 7, until the reading on G is exactly one- 
half of the first reading. 

If FP is large, 100 times or more the value of 
R,, then the setting of Ft, has the same value as 
R, with a small error. For the general case where 
R is not so large, or to determine the exact value, 
R, may be found by application of the formula 


RR, 
R-R, 


— E. M. Yard 
SOME HANDY TEST PROBES 


7 tees of inexpensive test probes using small 
lamps have been found convenient on my 
workbench, and they can be carried in the pocket 
when necessary. 

In Fig. 9-6A, a probe which can be used as an 
obmmeter is shown. It requires two penlight cells 
and a pilot lamp such as the Sylvania S48, rated 
at 0.06 ampere at 2 volts. The lamp will light 
dimly at about 0.7 volt and about 0.03 ampere. 
Thus with a 3-volt supply this probe can be used 
to test circuits with resistances up to about 75 
ohms. This range includes many of the coils, 
transformers and other circuit components com- 
monly encountered. In testing low-resistance 
leads the current rating of the lamp will be ex- 
ceeded, although it should “take it” if flashed 
only momentarily. 


R= 


Fig. 9-6—(A) Probe substitute for low-resistance 
ohmmeter. (B) Probe substitute for a.c. and d.c. volt- 
meter. (C) Probe tester for low-voltage cells. (D) Probe 
tester for high-voltage batteries. 
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The probe of Fig. 9-6B may be described as a 
substitute voltmeter for a.c, or d.c. It uses a neon 
bulb such as the GE type G10, with no resistor 
in its base, The bulb is connected in series with a 
50,000-ohm 1-watt resistor. The starting voltage 
is about 65 volts, d.e., and 50 volts, a.c. The re- 
sistor limits the current to a safe value up to about 
400 volts. If too high a voltage is used an are will 
start between the elements of the tube. The rela- 
tively high impedance of this probe permits its 
use as a substitute for a voltmeter for testing cir- 
cuits. It readily determines type and polarity of 
voltage. On a.c. both elements of the tube will 
glow, On d.c. that element which is connected to 
the positive side of the circuit glows. As the bril- 
lianey of the glow increases with the voltage, 2 
rough estimate of the voltage is possible. 

The probe shown in Fig. 9-6C is convenient for 
testing “A” batteries under load, which is sup- 
plied by the coil of resistance wire shown in the 
diagram. For testing flashlight cells the load may 
be about 3 ohms and the bulb rated at 1.5 or 2 
volts. 

A probe used for testing “B” batteries is shown 
in Fig. 9-6D. A 6-watt 115-volt bulb is used, con- 
nected in series with an 800-ohm }5-watt resistor. 
Because of the nonlinear current characteristics 
of metallic-filament lamps, it is difficult to esti- 
mute changes in voltage by the brightness of the 
filament. The 800-ohm resistor in series with the 
filament tends to increase the linearity of the cir- 
cuit, thereby making it easier to spot a low-volt- 
uge battery by a change in the brightness of the 
filament. A test load is supplied by a 2000-ohm 
l-watt resistor shunted directly across the bat- 
tery. A 45-volt battery in good condition causes 
the filament to glow red. A good 2215-volt bat- 
tery will cause the filament to glow at the thresh- 
old of visibility. The probe may be used momen- 
turily on a 90-volt battery, although the load cur- 
rent will be increased to a point which greatly 
overloads the l-watt resistor. 

The general construction of these probes is 
shown in the drawings of Fig. 9-6, In the cases of 
A, C and D, 5¢-inch diameter bakelite tubing is 
used as the housing, and in the case of B, 7-inch 
diameter, The point of the probe is a 44-inch rod 
threaded into a plug which is fastened into the 
end of the tubing with serews. A convenient 
method of mounting the bulbs is to solder a nut or 
binding post to the base to receive a screw passed 
through the wall of the tubing. The same screw 
may be used for connection to one of the test 
leads, As the larger bulbs are easily broken, it is 
well to wrap them with a turn or two of rubber 
tape as shown in the drawings. 

— Robert C. Paine 


BATTERY-POWERED ONE-TUBE 450- 
AND 1500-KC. SIGNAL GENERATOR 


ERE at our ATC Headquarters, I do the 
radio servicing work for our Special Service 
section as well as the majority of the work on the 
fellows’ personal radio sets. 1 needed a small 
signal generator and tried out one originally 
designed by P. W. Winsford, G4DC. After slight 
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Fig. 9-7 A battery-powered signal generator for 450 


1 

y— 500-pufd. variable, 
28 L00-puld, mica, 
‘ 

i 


~nfd. mica. 

~1l-megohm potentiometer, 

a> HW turns No, 30 d.s.c, on 114-in. form (450 ke.), 

42 turns No, 20 d.s.c. or enameled wire on 114- 
in. form (1500 ke.) i 

Sian — D.p.d.t. toggle or rotary switch, 

Sa S.p.set. togale switeh, 

Ty Audio transformer. 


modifications the circuit now appears as shown 
in Pig. 9-7. The location of the taps on the coils 
was determined by experiment. The unit: was 
calibrated for 1500 and 450 ke. by checking 
with a Super-Pro. The signal output is brought 
out of the cabinet through a three-foot shielded 
lead. 

Maj. Joseph D. Andrew, Chaplain, 

USA, WAEFG 


A TRANSITRON UTILITY OSCILLATOR 


ub wide-range transitron oscillator circuit 

shown in Fig. 9-8 serves a multitude of pur- 
poses around the ham shack, providing a simple 
means of measuring small capacitances, deter- 
mining the resonant frequency of any coil with a 
known capacitance across it, and even measuring 
the st “apacitances present in an oscillator, 

The circuit will oscillate whenever a coil or a 
resonant circuit is connected across the terminals 
marked L in Fig, 9-8. The calibrated condenser 
provides a method of measuring small capacities 
by the substitution method, and of determining 
the resonant frequency of any coil with a given 
amount of C across it. The circuit will oscillate 
with almost any value of inductance; for exam- 
ple, anything ranging from a filter choke to an if, 
transformer. The oscillator can be made to 
operate over a frequency range of about 20 e.p.s. 
to 10 Me. 

The 6SJ7 tube forms a conventional transitron 
oscillator, while the 625 magic-eye tube serves 
to indicate oscillation, Since the screen current 
for the 6SJ7 must flow between the L terminals, 
a d.c, path between these terminals must always 
be provided. 

In use, the magic-eye angle is set to some 
conyenient position by adjustment of the grid- 
bias control, #1. Then a coil, or a coil-and- 
condenser combination, is connected between the 
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L terminals. Oscillation will produce fuzzy edges 
on the eye shadow, and may change the shadow 
angle. The frequency of oscillation may then be 
determined by any convenient method, such as 
an absorption wavemeter, heterodyne frequency 
meter, or a calibrated receiver. If a resonant 
circuit, such as an if. transformer, is to be 
cheeked for frequency, the jumper to the cali- 
brated condenser should be removed. Allowance 
should be made for the distributed capacity 
across the Z terminals, ineluding internal tube 
capacities and stray wiring capacities. 

The circuit may be used as a simple oscillator 
at any frequency within its range by winding a 
coil of suitable inductance for the frequency 
range desired and connecting it across the L 
terminals, It is then tuned to the exact desired 
frequency with C5. If the L/C ratio is kept 
within reasonable limits, the harmonic content 
will he very low. For example, with the set os- 
cillating at 1 Me., only the first six harmonics 
were audible on a near-by communications re- 
ceiver, An old filter choke was found to be s 
msonant at about 1800 cycles. Adding a little 
extra capacity caused it to be resonant at about 
160 cycles, 


Fig. 9-8 — A wide-range transitron utility oscillator for 
the ham shack, The sliders on Ro, Rz and Rs should be 
adjusted to give the voltages shown in the diagram. 
i — 0,25-yfd. 600-volt paper. 
fd. 600-volt paper. 
} Cu — 0.1 -nfd. 600-volt paper. 
C5 = 350-pufd. receiving-type variable. 
hi — 2000-ohm potentiometer. 
ty, Ra —1 megohm, 14 watt. 
— 0,18 megohm, watt, 
Rs —0.1 megohm, 14 watt. 
Ro, Rs — 1200 ohms, 10 watts, with slider. 
Ry — 7000 ohms, 10 watts, with slider. 


The capacity of a small condenser may be 
found by noting the change of the calibrated- 
condenser capacity required to keep the oscillator 
signal in tune (b.f.o. on) on a receiver when the 
unknown condenser is connected across a coil at 
the L terminals. Larger capacities may be deter- 
mined by measuring the frequencies with and 
without the unknewn capacity shunted across 
the coil, and then calculating the unknown capac- 
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ily from the bandspread-condenser formulas. 
Similarly, the stray capacity of the oscillator 
circuit may be computed using the calibrated 
condenser to give a known capacity change. 

~ Henry L. Cox, jr. 


A CATHODE-COUPLED OSCILLATOR 

He crrcurr shown in Fig. 9-9 is that of a two- 
4 terminal oscillator, known as a “cathode- 
coupled” oscillator, “first cousin” of the “eath- 
ode-coupled”’ multivibrator, Ii is easy to con- 
struct, simple to adjust, and the cireuit (exeept 
for the LC tank) will oscillate from 20 cycles to 80 
megacycles by attaching the proper LC circuit at 
points A and B. The top limit of one test set-up 
(a 6JG without rf. chokes in the heater) was 
approximately 208 Me. Bandswitehing may be 
accomplished easily, as only one “hot” lead need 
be switched. 

The only critical value is Ry which should be 
between 1000 and 3000 ohms. Less than 1000 
ohms will result in a poor waveform (observed at 
50 ke.). A value greater than 8000 ohms will cause 
reduced output, but with an improved waveform 
when used with low-Q tank circuits. The tuned 
circuit looks into a cathode follower which results 
in light loading. The cathode waveform consists 
of pulses and is high in harmonie content, 

This oscillator can be grid-modulated by in- 
Jecting an audio voltage on Grid 2 using a trans- 
former by-passed for r.f. Distortion sets in with 
over 30 per cent modulation and attempts to 
modulate 100 per cent resulted in pulsed output. 

A quartz ¢ al can not be successfully tied 
in at A-B to give crystal results. The circuit will 
oscillate or multivibrate at the natural frequency 
of the stor or rf. choke used as a grid return. 
For crystal control, the crystal must be added at 
C., or separate cathodes may be connecied to- 
gether by a cryst: is satisfactory for low- 
frequency crystals where the unit may be op- 
erated as a stabilized multivibrator. In either 
case, the LC circuit or RC time constant must be 
near the erystal frequency. If the LC circuit, is 
placed in the amplifier plate, Miller-effect fre- 
quency modulation obtains by modulating Grid 2. 

Oscillation is persistent. Keying is excellent 
at 10 Me. using a 6J6 tube with four volts 


Fig. 9-9 — A eath- 
ode-coupled oscil- 
lator. The cathode 
resistor, Ri, should 
he between 1000 
and 3000 ohms. 
Suitable LC com- 
binations are con- 
nected between 
Grid 1 and ground 
to produce oscilla- 
tions ranging from 
20 cycles to 80 
megacycles, Twin 
triodes, such as the 
6)6, are useful in 
this circuit. 
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on the heater and only three volts on the plate. 

Stability measurements were made at 50 ke. 
where good observations could be made on my 
‘scope. Changes in plate voltage from 150 to 50 
(on a GSN7GT) caused a frequency change of 
only 0.1 per cent. 

Original references to this circuit were obtained 
from an article by F. Butler presented in the 
November, 1944, issue of Wireless Engineer. 

— Frank C, Alexander, jr. 


A CONDENSER CHECKER AND 
OUTPUT METER 

N EASILY-CoNSTRUCTED condenser checker and 
+X output meter is shown in ig. 9-10. I used a 
2E5, but a 6U5 or a 6E5 would work just as well. 
Provision is made for two sets of test prod con- 
nections. Prods A are used for checking con- 
densers, either paper or electrolytic. Prods B 


6E5, 65, 
2E5 


: 
+t - RFC 


Test Preds 
To filament 


supply 


Test Prods”6” 200-3001. 


Fig. 9-10 — Condenser checker and output meter using 
a “magic eye” tube. Qj is adjusted until shorted prods 


4 will close shadow. Reis 1 megohm. Rs is a 100,000-ohm 
potentiometer. C: and Cz are 0.01-nfd. 600-volt. The r.f. 
choke was salvaged from an old b,c, receiver. 


serve as an output meter or signal tracer, in the 
af, portion of a receiver. The value of Jt; (about 
3300 ohms) is adjusted until the shadow just 
closes with prods A shorted. Rs is a gain control. 
The condition of condensers can be determined 
after a little practice. The polarity of the prods 
should be observed in checking electrolytic con- 
densers. 
—L. R. Hecoz, W7FGB 


AN IMPEDANCE METER 


nown in Fig. 9-11 is a handy gadget that can 
be used to measure directly the impedance of 
chokes, transformers, large paper condensers, 


R 


Sz A 


ae ee RE ee 


Fig. 9-11 — Simple impedance-measuring gadget. Un- 
knowns are compared against known resistances as 
described in the text. 

R —4000 ohms. 

S; —S.p.d.t. switch, 

S2 — S.p.s.t. switch. 

VY — 0-150 ac. voltmeter. 
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ete. Measurement of that unknown output trans- 
former will be a simple job with this unit, and 
although its accuracy is not perfect, it is close 
enough to make it a weleome addition to any 
ham shack. 

The principle of operation is explained by 
Fig. 9-12. The voltage is measured across a known 


E, R Fig. 9-12 — 


The basic 
circuit used 
in theimped- 


ance-meas- 


x uring unit. 


resistance /?, and then across the unknown im- 
pedance X, Then by application of the formula 
Z= REy/E, you haye the impedance in ohms, or 
a reasonable facsimile thereof, of the unknown. 
By the use of an inductance-capacitance-fre- 
quency chart, measurements can be converted 
easily to henrys or microfarads. 

When measuring transformers, the secondary 
or the winding not under test must be loaded 
with a resistor of the value of the winding. Hence 
the 4-ohm voice coil of an output transformer 
under test must be loaded with a +-ohm resistor 
if accurate primary-impedance readings are to be 
obtained. 

The unit in use at my shack is built in a small 
steel utility box, and the formula has been simpli- 
fied to Z = 4000B/A and marked on a card 
which is pasted just above the meter. 

— Kit H. Carlos, W8SMJB 


GRID-DIP OSCILLATOR 


Nz piece of equipment which does not seem to 
have attained its deserved popularity among 
amateurs is the grid-dip oscillator. Among the 
uses of this instrument are checking the resonant 
frequencies of tuned circuits (without the neces- 
sity of applying power to the circuit), measuring 
inductance and capacity, and finding the resonant 
frequencies of antenna systems. A simple version 
of the grid-dip oscillator which will be found very 
useful around the average ham shack is shown in 
Fig. 9-13, A G15 ‘‘magic eye” tuning indicator 
has been substituted for the usual milliammeter 
to indicate change in grid current. Besides being 
cheaper, it is extremely sensitive, and is immune 
to damage from overload. A 6J5 is used as an 
ordinary Hartley oscillator, with the 65 con- 
nected to indicate oscillator grid voltage. When 
power is absorbed from the tank circuit by an- 
other circuit tuned to the same frequency, a sharp 
indication is obtained on the tuning eye. With its 
help, a new transmitter can be closely tuned up 
before applying any power at all. 

The unit becomes a sensitive absorption wave- 
meter when switch S is opened, giving a much 
more accurate indication than can be obtained 
with the usual pilot bulb, and yet without fear of 
damaging an expensive meter. By plugging a pair 
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of ‘phones into the closed-circuit jack, the unit 
can be used as a diode monitor or oscillating 
detector (with the plate switch off and on, 
respectively). For checking the natural frequency 
of an antenna, it will be found convenient to 
couple the coil to the antenna by means of a link 
line, as described in the Handbook, The method of 
measuring C' and ZL is also adquately described 
therein. Calibration curves for each coil range 
can be made with sufficient accuracy for most 
normal work, but in any case, the oscillator fre- 
quency can be measured with fair accuracy by 


B+I50 
te 250V. 
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Fig. 9-13 — A grid-dip oscillator for general utility in 
the ham shack. 
C; — 150-pyfd. midget variable. 
Cz — 220-pyfd. mica. 
C3 — 0.001-yfd. mica. 
C; — 0.01-yfd. paper. 
RN; —0.1 megohm, }4-watt carbon. 
Re — 4.7 megohms, }4-watt carbon. 
R3, Ra — 1 megohm, }4-watt carbon. : 
L— (2.5-7 Mc.) 29 turns, tapped at 1 turn, 1}4-inch 
diam. 
(6-14 Mc.) 12 turns, tapped at 1 turn, 1}4-inch 
diam. 
(12-35 Mc.) 5 turns, tapped at 3% turn, 114-inch 
diam, 
(30-60 Mc.) 3 turns, tapped at }4 turn, 14-inch 
diam. 
| J—Closed-circuit "phone jack. 
$—S.p.s.t. toggle switch. 


tuning it in on the station receiver. A standard 
3 X 4 X 5 metal box makes a convenient housing 
for all parts, with the coil plugged into a socket on 
one end, and the tuning-eye screen visible through 
a hole in the top. 

— R. V. McGraw, W2LYH 


A VACUUM-TUBE VOLT-OHMMETER 


ost radio amateurs and servicemen are find- 
i ing it hard to obtain the more elaborate 
and expensive testers. The circuit shown in Fig. 
9-14 may be found of value in the construction 
of a simple and practical unit for use with other 
test equipment on hand, filling the need for a 
high-range ohmmeter and high-impedance input 
voltmeter for testing station apparatus. The 
basic microammeter required may be that in the 
regular volt-ohmmeter which every amateur 
should have available. The 200-microampere 
meter used in this volt-ohmmeter was originally 
obtained from a General Electric photocell light 
meter and is now also serving in a portable volt- 
ohmmeter of conventional design. 
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The entire y.t.v.m., including batteries, should 
be built up in a metal case to prevent leakage 
to the circuit under test, which might occur with 
a wooden cabinet. The unit is readily portable and 
light in weight if small batteries are used. 

As seen in Fig. 9-14, the unit can be used as an 
a.f. signal tracer by plugging ’phones or a mag- 
netic speaker into Js, in place of the meter, and 
connecting the input to J; and J4. This assumes 
that the tube is operated sufficiently high on the 
linear portion of the 2,/, curve so that audio dis- 
tortion is not excessive. If the tube is biased near 
the cut-off point the a.c. sensitivity will be slightly 
greater, but the unit cannot then be used success- 
fully as a signal tracer in a.f. circuits except with 
a meter as the indicator. 

The 20,000-ohm potentiometer, Rs, furnishes 
bucking voltage to balance out the residual cur- 
rent in the meter for zero-setting adjustment, and 
also furnishes bleeder current of about 1 ma. 
through the cathode resistor for initial bias. If 
desired, 4 may also be made variable to adjust 
the maximum scale reading, but with a little ex- 
perimentation a fixed resistor of the right value 
can be found. The 1-megohm grid input control, 
fs, may be calibrated for use as a voltage divider 
to increase the voltage range. It also serves the 
purpose of “zero-ohms adjuster.” The voltage- 
divider resistors were chosen arbitrarily so that 
no calibration chart or graph is needed for the d.c. 
and “‘high-ohm” ranges, since the readings can 
be obtained by applying a multiplying factor to 
the regular voli-ohmmeter reading. The d.c. scale 
is practically linear, so the error introduced will 
be negligible for ordinary testing purposes, How- 
ever, the a,c. scale resembles a square-law curve, 


S, 


+ = 


Wifi 
225, 


Fig. 9-14 — Y.t. volt-ohmmeter with plug-in meter. 


C; —0.1-nfd. 600-volt (in a.c. test lead). 
C2 — 50-nfd. 150-volt electrolytic. 

Ri — 0.33 megohm (in d.c. test lead). 
Re— 15 megohms, 

Rs — l-megohm yolume control. 

Ra — 2000 ohms. 

Rs — 20,000-ohm potentiometer. 

Re — 12,500 ohms. 

hh, J2, Js, Js — Tip jacks. 

Js — Phone jack, 

MA — 200 microamperes. 

P; —’Phone plug for meter. 
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so a calibration chart should be drawn utilizing 
any reasonably-accurate calibrated source of 
variable voltage that may be available. 

In the meter described the full-scale sensitivity 
on a.c. is about 2.1 volts and on d.c, 1.125 volts, 
which is raised to 1.5 volts by the isolating re- 
sistor in the test lead and multiplied to approxi- 
mately 18 volts by the 15-megohm resistor. The 
1-megohm potentiometer can be used to multiply 
the maximum input up to about 300 volts on the 
high range. Resistances up to about 1000 meg- 
ohms may be measured with a fair degree of 
accuracy, No low ranges are provided, since most 
existing instruments measure up to | megohm or 
so. If the meter used is not marked with an ohms 
scale, a chart may be made by testing several 
sistors having known values of resistance or by 
using the following formula: 


(Im —1) where Rx is the unknowi 
Rx XR ; 1) where Rx is the unknown 
resistance indication, 


R = initial resistance in circuit, 

Ju = full-scale current reading, 

7 = current reading with unknown resistance 
“ohms” terminals, 


fucruss 
Ifa L-ma. meter is used the plate voltage should 
be inereased to 45 or 67.5 volts and the bias re- 
sistor adjusted for proper operation, 
Roy McCarthy 


MODULATING THE TEST OSCILLATOR 


Ae way to add modulation to the r.f, test 
~~ oscillator is shown in Fig. 9-15. In this circuit 
the primary of a small interstage audio trans- 
former, 7, serve: 1 Heising modulation choke 
and a feed-back winding for a simple audio oscil- 
lator. Dual triodes such as the GSN7 are ideal for 
the purpose, and any type of oscillator could be 
used instead of the series feed-back type shown. 
Ifa Clapp or an ECO is used as the r.f. oscillator, 
tubes with separate cathodes must be used. 


Fig. 9-15 — A simple method of applying tone modula- 
lion to the r.f. test oscillator. An old interstage audio 
transformer is used as combined Heising modulation 
choke and feed-back winding. 


The tone may be changed by adjustment of the 
grid leak, R, and the condenser, C, in the audio- 
oscillator section of the tube. Suitable values in 
most instances will be 1 megohm for the resistor 
and 220 uufd. for the condenser, Cy should be 
0.001 zfd. or less to avoid by-passing the audio 
frequencies, 

~ Clifford Bader, W8NNL 
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CHECKING THE FREQUENCY 
OF CRYSTAL BLANKS 


EVERAL ingenious methods have been sug- 
S gested for getting rough checks on the fre- 
quency of a crystal blank during the grinding 
process, but none of them seems to be quite as 
simple as this: 

Take a flat sheet of aluminum or copper about 
six inches square, and connect it to your receiver 
antenna post by a short lead. Place the plate 
glass on which the grinding is being done over 
this sheet. You can tune in the crystal frequeney 
on the receiver by the scratches you hear as the 
rystal is being ground. You can then follow the 
scratching noise along the dial as you grind. 
When nearing the frequency you desire, the regu- 
lar methods of erystal checking must be used, 
but up to this point the seratches will tell you 
what you want to know. This procedure saves the 
time usually required to wash, rinse and dry the 
erystal blank, replace it in a suitable holder, and 
fire up the oscillator stage each time you want a 
rough frequency check to show just how far you 
still have to go, 

— Elmer A, Gunther, WOACC 


EXTENDING THE RANGE OF THE 

C-R-L BRIDGE TO 10 MEGOHMS 

pcs usefulness of the impedance bridge de- 
scribed in the July, 1944, issue of QS7'! can be 

increased by extending its range to 10 megohms, 

All that is required is the addition of another 

position to the multiplier switch and a simple 


100m 
resistor 
_/ aided 


Fig. 9-16 — Modification required for extending the 
range of the C-R-L bridge to 10 megohms, The original 
diagram appeared in QST for July, L944. 


wiring change us shown in Fig. 9-16. Although 
7-position switch was specified in the parts list in 
this article, in most instances a standard 11-po- 
sition switch was probably used. Move the stop 
on the switch over so that it covers 8 positions 
instead of the original 7, Connect a jumper be- 
tween Positions 7 and 8, so that the 0.1-megohm 
resistor J? is brought in when the switch is set to 
Position 6, 7, or 8, Insert a 100-ohm resistor be- 
tween Position 8 and the common terminal on 
the other gang of the switch. With this simple 
change, when the multiplier switch is set to Po- 
sition 8, the C-R-L dial reading is multiplied by 
100,000, producing a full-scale reading of 10 meg- 
ohms. 


— Athan Cosmas, W2PKD 


"An Tnexpensive Impedance Bridge,” Cosmas, QST, 
July, 1944, 


10. Hints and Kinks 


for the Shack 


CONVENIENT JUNCTION BOX 


Me compact unit shown in Fig. 10-1 was pat- 

| terned after a commercially-built unit, de- 
signed to provide a convenient a.c.-line outlet 
box for use in test set-ups requiring the applica- 
tion of power to several units at one time. It cuts 


Fig. 10-1 — 
Here's one way 
of solving the 
problem of not 
having sufli- 
cient a.c. out- 
lets in the shack 
Fight Fee 
ceptacles are 
mounted on a 
3X4 35-inch 
utility box, 
along with line 
fuses and an 
input connector. 


down on the amount of “haywire” usually 
required in such cases, and eliminates the usual 
problem of “Where the heck am I gonna plug 
this in?” 

Light standard a.c. receptacles are mounted on 
the sides of a 3 X + X 5-inch utility box. A male 
a,c. plug and two fuse-holders are mounted on 
one end of the box, The wiring arrangement is 
shown in Fig. 10-2. It is suggested that the fuses 
be rated a little below the rating of the fuse in the 
house-wiring circuit that is used to supply the 


Fig. 10-2 — The output receptacles are wired in parallel 
across the input jack. J; is a standard male a.c. plug, 
while Jz through Jo are panel-mounting a.c. receptacles. 
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box. In this way, if'a fuse blows, it will be the one 
in the box before the one down in the cellar! 
Variations on this scheme will suggest them- 
selves, and if desired, toggle switches may be 
mounted near each receptacle to give control of 
the individual circuits within the box. 
C, Vernon Chambers, W1JEQ 


INDIRECTLY-LIGHTED 
BEAM INDICATOR 
He attractive beam indicating device shown in 
Figs. 10-3 and 10-4 is both inexpensive and 
easy to build. A great-cirele map, centered on a 
city near your own, is framed and mounted in 
front of two 15-watt lamp bulbs. A Selsyn motor, 
coupled to ifs mate at the antenna, is mounted 
between the bulbs, with its shaft extending 
through a small hole at the center of the map. 
A transparent compass card is placed over the 


Fig. 10-3 — An attractive indirectly-lighted beam indi- 
cating device. 


Fig. 10-4— Rear view of the beam indicator, showing 
method of mounting the Selsyn and the lamps. Control 
wires are cabled and run out of the box through a 5-prong 
terminal mounted on the rear coyer-plate. 


map, and the entire assembly is firmly supported 
within a sloping-front box as shown in the 
photographs. 

As an added refinement, the map itself may be 
“plasticized” fora small additional cost. Hams in 
larger cities should have no trouble in finding 
someone who can do this work. The result is simi- 
lar to the plastic-cased discharge papers, oil- 
company courtesy cards, etc., that most of us 
haye seen. If it is not possible to have the map 
plasticized, it may be mounted on a sheet of clear 
cellulose acetate. 

The pointer should be made of lightweight 
material so that its own weight will not cause it to 
shift position after the beam is aimed in a given 
direction. If necessary, a double-ended pointer 
can be used, trimming the end to produce a true 
balance that will permit it to stay put, without 
putting a load on the Selsyn motor. 

The unit shown was built by Julius Galin, 
WILOP, of the Headquarters laboratory, from 
ideas suggested by himself and Jack Matthews, 
W3DPA. 


A WORLD-TIME 
SLIDE RULE 


yes indicator is a useful and interesting 
gadget to have around the shack, espe- 
cially when working DX. With it you can tell 
what time it is at the station you are contacting 


eo 


4s 


ll 12 


Wah 
Lf? f35° 
ft ft 


West 0° 
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or at any other point on the globe. It also pro- 
vides a rapid means of converting local time into 
some common reference time, such as GCT. 
There are several good calculators on the market, 
but the one shown in the sketch is simple enough 
so that any ham can make one. The few materials 
required are easy to obtain and the work involved 
takes only a matter of an hour or so. 

Scales, such as the set shown in Fig. 10-5, are 
glued over the regular scales of an ordinary cheap 
slide rule of the type selling for a quarter or half a 
dollar, As an alternative, a reasonable substitute 
can be made from strips of cardboard. Use a 
wide strip for the back, Then glue on the nar- 
rower strips carrying the upper and lower scales. 
This will leave a path for the sliding strip be- 
tiveen the upper and lower scales. A substitute 
for the glass slide can be made by cementing a 
piece of celluloid to a couple of small pieces of 
wood or bakelite. 

The scales may be drawn up with India ink 
by hand or perhaps more conveniently with a 
typewriter, If the carriage of the typewriter is not 
long enough for the complete length, each scale 
may be typed in halves and the sections glued 
together. The calibration marks are made with 
the apostrophe mark, the typewriter providing 
automatic equal spacing. The time marks repre- 
sent. 15-minute intervals, while the meridian 
marks represent 15-degree time zones. The top 
and bottom scales are the same except that the 
upper one is calibrated in city locations while 
the lower one is calibrated in degrees east and west 
of Greenwich. The city marks are made opposite 
their corresponding time meridians, which can be 
taken from a globe or map. 

Operation of the time slide rule is quite simple. 
If you wish to determine the time at some DX 
station you may be working, set the slide so that 
your clock reading is opposite your location on 
the top scale or your time meridian on the bottom 
scale, reading the time at the DX station under 
the name of the town on the upper scale or over 
the time meridian of the DX station on the lower 
scale. Referring to Fig. 10-5, with the slide set as 
shown, when it is 6 A.at. in New York it is 3 a.m. 
in San Francisco, 1 p.m. in Moscow and 7 p.m. in 
Manila. To convert to GCT use the same pro- 
cedure, reading GCT on the upper slide scale 
above 0 degrees on the bottom scale, Thus, as 
Tig. 10-5 shows, 6 a.m. New York time is 1100 
GCT; 7 p.m. Manila time also is 1100 GCT. 

In setting the slide to your local time, the slide 
usually will extend either to right or left so that 
part of the fixed scales will not be covered. For 
instance, with the slide set as shown in Fig. 10-5, 


22 23 00 
to 11 Px 


9 20 2 


East 45° 


Fig. 10-5 — World-time calculator made from an inexpensive slide rule. 
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the time in the Aleutians is not shown. In cases 
like this, slide the glass indicator over the “00” 
mark on the slide after it has been set to your 
local time. Then slide the other “00” mark at 
the opposite end of the slide under the hairline, 
thus covering the desired DX point. The chang- 
ing of “00s” results in the slide extending to the 
left, and times indieated are in the day preceding 
the local day; in other words, ‘‘yesterday.”” When 
it results in the slide extending to the right, the 
times indicated are in the day following the local 
day, or “tomorrow.” Whenever it is not necessary 
to change “00s” to cover the desired DX point, 
the day at the DX point is the same as locally. 

As an example, suppose it is 2 a.m. in New 
York and we want to find out what time it is in 
Hawaii. When the slide is set with 2 a. under 
the “New York’? mark (or over the 75-degree 
mark), the left-hand 00” will come over the 
105-degree W. mark. The glass slide is set at this 
point to hold the place while the slide is reset 
with the right-hand ‘‘00” over 105 degrees W. 
The time of 8:30 p.m. now will be found under 
“Hawaii.” Since the slide is extending to the left, 
it means that it is 8:30 p.at. of the preceding day. 
Therefore if it is 2 a.ar. Tuesday in New York, it 
is 8:30 p.m. Monday in Hawaii. 

As a second example, if it is 6 p.w. in Chicago, 
what time is it in Manila? Setting 6 P.st. under 
“Chicago” brings the right-hand “00” over the 
0-degree mark on the bottom scale, leaving “ Ma- 
nila” uncovered. Shifting the left-hand ‘‘00” 
over the 0-degree mark shows that it is 8 a.m. 
in Manila, Since the slide is extending to the right, 
it means that Manila is in the next day. If it is 
6p.at. Tuesday in Chicago, it is 8 a.m. Wednesday 
in Manila. 

Tn general, the time for any given location is 
taken as the sun time at the nearest 15-degree 
meridian. For example, EST is 75th meridian 
time, PST is 120th meridian time, ete. Through- 
out the world, however, there are many local 
exceptions to this rule. Hawaii, for instance, runs 
ona time differing from the nearest time meridian 
by 30 minutes. Bombay also runs on a 30-minute 
difference, while Calcutta’s time is 6 minutes 
thead of 90th meridian (east) time. There is a 20- 
minute difference in Singapore’s time. When these 
exceptions occur, the time marks for the upper 
scale will, of course, come in between the even 
hour marks. 

—W. J. Christian 


AVOIDING FROZEN FISTS 


Ww shacks are adequately heated, and though 
the operator may be comfortably dressed, his 
fingers may still become too numb and sluggish 
ior deft keying. A mitten is hardly practical. 
The solution is an ordinary gooseneck desk 
lamp, bent close down directly above the hand. 
A40- or 60-watt bulb at a distance of six to eight 
inches soon spreads a pleasant warmth from 
wrist to fingertips. The lamp will give a good light 
for log and note pad besides keeping your fist 
ftom “freezing.” 
—A. F. Scotten, WEZMZ 
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MASTER CONTROL SWITCH 


ee SysreM of operating control installed here 
may interest others contemplating the use of 
low power transmitters with a common transmit- 
receive antenna, A bat-handled s.p.s.t. toggle 
switch located in a convenient position (near 
transmitting key or where the left hand can 
manipulate it easily) does the trick. 

This master toggle switch controls three relays, 
cither 6- or 115-volt types, as follows: 


Relay No. | —d.p.d.t. (antenna change-over). 

Relay No. 2—s.p.s.t. normally closed (receiver 
B-plus switch) 

Relay No. 38 — d.p.d.t. (headphones). 


Connect so that in transmit position, 


Relay No. 1 — connects antenna to transmitter. 
Relay No. 2 — opens B-plus to receiver. 
Relay No. 3— connects headphones to monitor. 


Ty} F : Lee 
1en, in receive position, 


Relay No. 1 — connects antenna to receiver. 
Relay No. 2— closes B-plus to receiver. 
Relay No, 3 — connects headphones to receiver. 


This affords a quick and efficient change-over, 
little short of break-in operating. 
— Harold W. Ryall, WINKW 


DE LUXE CALL-LETTER PLATES 
FOR THE NOBILE “SHACK” 

N NEW type of sign material called “Scotchlite” 
LA is now available, and is widely used on high- 
way signs. This material reflects light and makes 
an excellent call-letter plate for a ham’s car. 

“Scotchlite” is a sheet of waterproof flexible 
material covered with ground glass. The call 
letters are stenciled on, using thick paint pigment 
from the bottom of the can so that the paint will 
not run. Most sign shops now carry this material. 
Tf you have a sign made up, be sure to take along 
a sheet of tin or aluminum to use as the backing 
plate so that the sign maker can fasten the 
“Scotchlite” to it with the special waterproof 
glue that is provided. A variety of colors is 
available, I use a similar sign (with the name of 
my town on it) when hitchhiking back from club 


meetings late at night. 
LH — George C. Robinson 


AN OPERATING CONSOLE FOR THE 
AMATEUR STATION 


OUNTING equipment in a console desk was 
suggested by looking over many commercial 
installations which tend toward this arrangement. 
Such a console was built at WOEYN several years 
ago and has been a source of great satisfaction. 
Nearly every visitor to the shack contemplates 
construction of something similar when they 
realize all the advantages possible. The design 
makes a hit with the XYL also, since most of the 
unsightly equipment that usually clutters up the 
operating table is neatly mounted out of sight. 
‘An entire station may be built into such a con- 
sole, depending on size and how much auxiliary 


Vig, 10-6 


Front view of the operating console, The 
panels beneath the writing shelf have been removed to 
show the space available for power supplies and other 
units not requiring adjustment. 


equipment it is desired to locate at the operating 
position, In our ease, 1 was decided to mount 
only the receiver, exciter, speech amplifier and 
monitor in the desk — with, of course, the neces- 
sary power and bandswitching controls for a 
remotely-located transmitter. 


TOP VIEW 


FRONT VIEW 


42 


Fig, 10-7 — Outline dimensions and layout of the con 
sole. Note the low (28 inches) writing shelf that offers a 
high order of operating convenience and comfort, 
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There are many possible arrangements for 
equipment. It would seem logical to mount the 
receiver in the center panel with sufficient space 
remaining for power controls, monitor, modula- 
tion indicator, and similar accessories. The VFO 
may be located on one side with speceh-input con- 
trol and speech amplifier on the opposite, There is 
ample space for power supplies, as well as other 
units not requiring direct control, in the rear 
lower section of the desk, Lower side cabinets 
have room for logbooks, QS7' files, and other 
station necessities. 

As to construction, it is suggested that the 
console be made in detachable seetions. It be- 
comes i rather large piece of furniture and diffi- 
culty might be experienced if it had to be moved. 
Tn the desk there are six handy sections. Three 
lower units make up a U angle which is bridged 
by the operating table top. Three upper sections 
mount the panel equipment, The seetions may 
be made up in the form of open framework, 


Fig. 10-8 — Close-ups of the side panels of the console. 
The controls for the speech amplifier and the audio 
circuits are located on the left panel. The right-hand 
panel contains the VFO and the exciter. 


with spaces not filled by equipment paneled in 
with plywood or other type material. Angle- 
iron strips can be used to mount the panel-sup- 
ported equipment. Each side section should have 
removable cabinet-type doors to allow access in 
rear. The back of the console might be left open. 
A shelf across the back lower section affords 
plenty of space for power supplies. 

Complete constructional details are not given 
here, but Fig. 10-7 supplies suggested measure- 
ments. The operating table top is lower than 
usual, This allows x more comfortable position 
for the arms and shoulders. A semicircular cut-out 
is made in the front of the table to allow the oper- 
ator to reach controls conveniently, and the posi- 
tion is excellent for a key or bug located at one 
side, The suggested dimensions allow the mount- 
ing of two 19-inch panels in the center, and one 
19-inch panel to the right or left. 

If good wood is used the desk might be finished 
in natural grain and a really nice piece of furni- 
ture constructed, Our desk got a coat of flat 
paint which has been since regretted. To trim 
and finish the project, cover the table top and 
upper shelf with battleship linoleum, securing 
the edges with metal strip available for the 
purpose. 


— Joe Rohrer, WOEYN 
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NEON-BULB PROTECTOR 


T)0zZENs of neon bulbs are tossed into the ash ean 

because they rolled off the operating desk 
and smashed on the floor. A simple way to avoid 
this is to wind a piece of insulated hook-up wire 
around the base once or twice, give it a twist, and 
cut off the ends, leaving about an inch of each end 
of the wire stieking out. These short tabs will pre- 
vent the bulb from rolling, and will keep it on the 
desk where it belongs. 

~-H. A, Fanekboner, W9BPS 


A RACK-TOP 
OPERATING TABLE 
TE Ere at W2OLU, the “shack’’ is located 
in the living room, part of a threc-room 

apartment. Something definitely better than 
the desk, already overerowded, was needed 
for an operating position. In the process of de- 
sign, it was decided to incorporate some simple 
structure that would enable the radio gear to be 
held securely in a rack, or on shelyes, over the 
table. How this was done, at a total cost of only 
ten dollars, is the theme of this article, 

The combined table and rack finally built gives 
i man room enough to pound a key and still 
rest his arm on the table top — it’s 36 inches 
wide and 30 inches deep. Over this there is space 
for six standard-size re ack chassis, 12 X 17 
inches. While the whole affair is home-constructed 
and is hardly a “glamor” job (cost precluded 
this), it is definitely presentable — sufficiently 
so that the XYL did not object to having it in 
the living room. Incidentally, the whole job was 
completed in the aforementioned three-room 


apartment, over the week end, without dis- 
turbing any of the other tenants, (Cliff-dwellers, 
please take note.) 


shed rack-top operating position, 


Pig, 10-9 — The fiv 
ready for occupancy. 


List of Materials 

$ 4.80 
1.92 
1.50 


2 fir plywood panels, 2 ft. * 4ft. X S¢in.. 
ear fir, 2in. X tin, ¥ Oft..... 
ar fir, Lin. X Sin, & 6 ft.. 


in. X Gin, * 4 ft. on 75 


66 
4 doz. 
long -20 


6 doz. No. 8 round-head wood serews, Ly 
in. long a ieee Py ae 380 
I box 44-in. ingle’ nails iy 10 
5 doz, small serews, $4 in. long (or bg-ine 
beads )ic in anieusreics totus aes aia 20 
(for fastening Presdwood punel) 


Total $10.48 


The key to the whole construction is the use of 
standard-size plywood panels, This ham uppli- 
cation of the module principle definitely pays off 
in this case. It cuts down on labor and eonstruc- 
tion time, and there is no waste involved. Eyery 
piece of wood paid for is utilized 100 per cent. 
The sketch shown in Tig. 10-10 will enable any 
amateur to cut the lumber to size after obtaining 


24°« 36" 1236"112° 36" 


24°x12" 


Fig. 10-10 —Two 2 X 4-foot plywood panels are eut as 
shown in this sketeh to form the rack. 


it from the local lumber yard. I cut all the pieces 
to size in the bathroom, and sanded them down; 
only when ready for the final assembly did it 
become necessary to move into the living room. 
Standard-size ach 5-ply fir plywood panels, 
2 X 4 feet, were utilized to make up the table top, 
the sides and the shelves of the rack structure. In 
order to add an extra six inches of depth to the 
operating table, without involving waste or addi- 
tional expense, 2 piece of pine, 6 inches wide and 
54 inch thick, was joined to the 24 X 36-inch 
piece of fir plywood, using corrugated fasteners or 
‘\igele nails” as they are sometimes called. I 
used a dozen, spaced every 3 inches, to tie the two 
pieces of wood securely together. This brings the 
top up to 30 X 36 inches in size. Around the 
edge, under the top, is a rail made from so-called 
1 X 5-inch board (actually 41 inches wide and 
3 inch thick). One six-foot length was cut exactly 
in two, at 36 inches. This provides the front and 
back rails. Allowing 34 inch at each end, the side- 
rail pieces were cut 14 inches short of 30 inches, 
or 2814 inches. Flat-head wood screws, 114 inches 
long, are screwed through the tuble top to hold 
the rail in place, This gives a smooth working 
surface. Three inches in from each corner, and 
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spaced six inches apart, a total of 22 screws holds 
the table top to the rail, five in each side and six 
along the front and the rear. This makes the whole 
assembly quite rigid. 

To make the table top 30 inches from the floor, 
four legs, 2919 inches long, were cut from finished 
2 X 4-inch stock. They are securely held to the 
rails by six wood screws, using three on each sur- 
face. The sketch of Fig. 10-11 should make this 
clear. The tio rails are also butt-joined by three 
wood screws where they meet. Staggering the 
wood serews in the corners makes for greater 
strength, and there is less chance of splitting the 
wood. The use of screws makes for more work 
than nailing, it is admitted, but the resulting job 
is exceptionally rigid, without a trace of shimmy 
even though the legs are not crossbraced. Further- 
more, the legs can be removed for transporting 
and a loose screw can be tightened while a nail 
can’t——a point worth considering in steam- 
heated buildings, for furniture has a bad tend- 
ency to dry out, especially in the winter months. 


Nb aS he 
| 
| 
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Fig. 10-11 — Sketch showing dimensions of operating 
table and method of assembly. 


The two 12 X 24-inch pieces are used for up- 
rights in the superstructure and the two 12 X 36- 
inch pieces form the shelves. The 12-inch rem- 
nant from the 6-inch pine board is sawed into 
four pieces 114 X 12 inches. These are used to 
support the shelves between the uprights. I used 
10}4-inch spacing between the shelves, and it 
worked out fine, but this could be modified to 
suit the builder. 

The whole rack structure was a trifle shaky 
when mounted on top of the table, but adding a 
sheet of 14-inch Presdwood to the back really 
tied things down! This sheet overlaps the rear of 
the table to permit its being fastened to the rear 
tail as well as to the shelves and the uprights. 
This brings the top edge of the sheet about one 
inch above the top shelf of the rack. This works 
out fine in practice since it is high enough to 
hold the top chassis in place and yet does not 
interfere with leads out of the rear. In the back 
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of the lower spaces, holes were drilled where 
necessary to pass plugs and cables through the 
Presdwood back. As the table-rack is being used 
here, it houses four 11 X 17-inch chassis, plus a 
homemade superhet on the left of the table top, 
with keys, control switches and Variac on the 
right-hand end of the table. However, it could 
be utilized to hold up six 12 X 17-inch chassis, 
as it stands, or modified to suit almost any de- 
sired arrangement, 

Because the table-and-rack is in the living 
room, the whole affair was given a coat of clear 
lacquer, which ran up the cost another 75 cents. 
The material shown in the list was bought in the 
suburban New York area. I doubt if prices could 
be much higher in any other locality; but this 
still amounts to the best ten dollars I have ever 
invested in ham radio. 

— Neil A. Johnson, W2OLU 


AN INEXPENSIVE 
TRANSMITTER CONSOLE 


N DESIGNING the transmitter cabinet shown, 
our objective was a self-contained transmitter 
with a high degree of safety that would be readily 
accessible for adjustment or repair. It was to be 
of lightweight construction and, above all, pleas- 
ing in appearance. The usual amateur require- 
ments of ease of construction and low cost were 
also important factors. 

A piece of 20-gauge cold-rolled steel 44 by 72 
inches was laid out as shown in Fig. 10-14. 
Notches and cuts were made with a pair of tin 
snips, and the corners were bent on a local tin- 
smith’s sheet-metal brake. The round front cor- 
ners were made by making a series of very slight 
bends within a predetermined area. It would be 
well to practise making the round corners on a 
piece of similar metal before starting the corners 


Fig. 10-12—The homemade transmitter console at 
W8MGS rivals any commercial product in appearance 
and convenience. The meters, set behind a Lucite panel 
and using homemade scales, are indirectly lighted. 
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Fig. 10-13 — A rear view of the cabinet with the chassis 
removed, showing the antenna relay on the left-hand 
wall and the plug-in power cables. 


of the cabinet. Channels, corner braces, top strips 
and top-corner gussets should also be cut and 
formed as shown. 

All parts were spot-welded together into one 
solid unit. First, however, in order to save the 
welder’s time, all parts were riveted together 
with very small tinsmith rivets, in just enough 
places to maintain the correct shape of the cabi- 
net. The weld spots were spaced approximately 
one to two inches, a procedure that gave a very 
rigid final product. All outside joints were filled 
with a 95-5 hard solder. This solder melts at 
400° I’. and, since the steel conducts away the 
heat fairly well, a husky soldering iron must be 
used. The acid flux was rinsed off with plenty of 
clean water to prevent subsequent corrosion, The 
excess solder from the corners and joints was 
removed with a file and then smoothed with steel 
wool and emery cloth, making the unit look as 
if it were only one piece of steel. 

After the cabinet was completed, the lid was 
cut to fit and the opening was cut out. The lid 
fits flush within the space provided for it, and 
small 34-inch reinforcing channels were riveted 
and soldered on the underside to stiffen it. Hinges 
were riveted and soldered at the back-underneath 
side of the lid, and provision was made for bolting 
the hinges to the rear channel so that the lid 
could be removed at any time if it were necessary. 

The cabinet was painted by a local instrument 
concern which had facilities for baking crackle 
finishes. However, if a crackle is not available or 
desirable, several coats of either grey or black 
brushed enamel would look very attractive. 

To dress up the cabinet, a few strips of stainless- 
steel trim were mounted on the front and an 
aluminum grille mounted on the lid. The grille 
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was made from a sheet of aluminum cut into 
strips approximately 34 inch longer than the 
ventilating opening. Then slots were cut in the 
ends of the strips just long enough to permit the 
strips to fit in the opening. Spacers and long brass 
rods threaded on the ends were used to keep the 
polished and lacquered aluminum strips in place. 
The front of the meter case is made of polystyrene 
(or lucite). The meter scales are illuminated 
indirectly by pilot bulbs which are placed be- 
tween the meters. 
The tuning wheels and knobs connect to the 
tuning condensers, selector switches and other 
controls by flexible cables. The various lengths 
that were necessary were cut from automobile 
radio control cable. This can be done easily and 
back-lash from lcosened turns can be avoided if 
the cable is first tinned in the vicinity of the cut. 
Then a 34-inch copper tube about one inch long 
is slipped down over the point to be cut and the 
tube filled with solder. The tube is then cut in 
the center and serves as a short shaft. The final 
tank condenser was connected by two insulated 
universal joints because the angle between its 
shaft and the tuning wheel shaft was too sharp 
for flexible cable. 

For safety to the operator an interlock switch 
is used under the lid to cut off all power when the 
lid is raised, and a protective circuit with two 
overload relays and one master holding relay is 
used to protect the high-voltage power supply in 
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case of an overload or accidental short-circuit. 
Relays for antenna change-over and in the low- 
voltage transformer secondary center 
controlled by a single “send-receive” switch, 

The transmitter and power-supply chassis were 
cut and formed from 18-gauge steel. Rivets were 
used to fasten the flanges in the corners and these 
joints were also filled with solder. The chassis 
were cadmium plated and then buffed to get a 
mirror finish. All three chs are supported at 
the ends by small 34-inch angles which are bolted 
to the rear flanges and front vertical channels of 
the eabinet. 


Fig. 10-15 — Assembly details of the transmitter con- 
sole. The pieces are assembled with small rivets and then 


spot-welded. 


All wiring from meters, switches and relays is 
cabled and terminated at the chassis in 6-prong 
sockets and plugs. This permits remoyal of any 
chassis from the cabinet to the workbench and, 
by the use of an extension cable, still allows the 
removed unit to be energized and tested. 
— 8S. BE. Garber, WSMGS 


PLANNING THE SHACK 
FOR APPEARANCE AND CONVENIENCE 


Nees, ham has the chance to build his own 
LY shack (known as “home” to the wife and 
parasities), but when he does he wants to make 
the most of the opportunity. Here are a few sug- 
gestions and experiences gained from doing such 
a job a short time ago. 

Put down on paper every possible improve- 
ment you can figure on before you ever start to 
build and discuss them with your contractor 
before you build, or you may find that your ideas 
cost more money than you ean afford. 

A ground system is essential to any properly- 
installed radio station, so a little thought should 
be given this before work is actually started. In 
my case, a couple of hundred feet of one-inch 
wide copper ribbon was obtained, and one strap 
was put in lengthwise and two crosswise in the 
excavation, with the ends being brought up to 
the top of the foundation, and outside of the 
foundation. These ends provide places to tie on 
any additional ground network which may be 
put in later. Straps should be soldered on inside 
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the foundation and brought up for connection 
in the radio room and to the work bench. A net- 
work of heavy copper wire can be used equally 
well, if no ribbon is available. After the house is 
built, all pipes and metal work ean be bonded 
together and connected to the same ground strap. 

The electrical installation would probably give 
the amateur his best chance to improve the radio 
room, as compared to the average house-wiring 
job. In my case, a Cutler-Hammer oyerload- 
breaker center provided circuit: control for four 
15-, one 24- and one 35-ampere circuits. The last 
two provided for three-wire services and, since I 
did not plan to use an electric stove, the 35- 
ampere circuit went to the ham shack, by way of 
three No, 8 wires. A pair of twist-lock receptacles 
provide two 110-volt circuits, one on each side 
ot the line, while 220 volts is available from the 
hot wires in each of these two circuits. The twist- 
lock receptacles haye plugs which are inserted 
and then rotated a portion of a turn to prevent 
their working out with heavy eables attached 
and perhaps interrupting a QSO. Ordinary home 
outlets provide connection for receiver supply, 
desk lamp, electric clock and other equipment 
requiring a small amount of current. A single 
extension cord comes from the nearest outlet to 
a five-gang outlet box located high up inside the 
knee hole of the desk, making it unnecessary to 
run a number of cords from desk to wall. A store- 
type indirect-lighting fixture using a 200-watt 
bulb gives adequate light for everything except 
reading. 

Receiving antennas for the broadcast receivers 
in the house can be installed in the walls when 
the house is being built, and come out at the 
special antenna outlet plates available. This will 
make it unnecessary to run any wires outside 
except the regular transmitting antenna. Con- 
nections to the transmitting antenna come 
through the wall by way of Navy-type Pyrex 
bowls and heavy brass rods. 

Built-in shelves and cupboards would be very 
handy in a shack, and every effort should be 
made to provide room for QSTs, catalogs, old 
logs and many other items which clutter up an 
operating desk, Large panels of Celotex can be 
screwed to the wall (assuming the room is not 
finished in Celotex) to take maps and QSL cards, 
An extra-wide door served me very well when IT 
discovered that my new operating desk had a 
minimum dimension of 8014 inches. Linoleum 
on the floor would give an opportunity for inser- 
tion of an ARRL diamond in the center, and 
commercial cut-outs of compass directions are 
also avuilable. Linoleum must be waxed and 
polished for wear and appearance, however, and 
shoes and furniture leave marks hard to polish 
out. 

Trimming for the radio room can include alu- 
minum venetian blinds instead of curtains and, 
if your pocketbook can stand it, chrome-stee! 
furniture, Strip carpeting can be used instead of 
u full-size rug — probably you won’t be shifting 
your furniture every few di me as your wife does! 


— Bugene A. Hubbell, W9ERU 
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| REVAMPING THE 
_ BC-348-Q RECEIVER 


HE BC-348-Q is a receiver which has attained 

widespread use and acclaim by the amateur 

| fraternity. It lends itself well to changes which 

| make it more efficient from the amateur’s stand- 

_ point. The purpose of this article is to describe 

some of the simple changes made in a receiver of 

the “Q”’ series (110-volt a.c. adaptation) and to 

| polnt out other more difficult changes which can 
be made if the owner so desires. 

In order to change the circuit the physical 
layout of the set had to be altered slightly. One 
making these changes can suit his own preference 

ind station requirements in the location of 
switches, jacks and plugs. 


Antenna Terminals 


Beginning with the antenna terminals and 
working through the set to the output trans- 
lormer, the first addition was an auxiliary set of 
“Ant.-Gnd.” terminals placed at the rear of the 
chassis, A terminal strip was bolted to the frame 
of the set at the rear, as shown in the photograph 
of Fig. 11-8, and a wire was brought from the 
“Ant.” terminal on the panel along the lateral 
side of the antenna unit (190) to it. The ground 
connection was made directly to the chassis via 
4 small Jug under the bolt holding the terminal 
strip. A 13%g-inch hole was cut in the cabinet to 
low access to the new terminals (Fig. 11-2). 

At this point it might be mentioned that if one 
lesires to use balanced input on any band with 
his receiver he can isolate the antenna-coil 
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ground return and bring it out to a third terminal 
at the rear. It is also necessary to clip condenser 
41. This change necessitates removing antenna 
unit 190, a difficult: task in itself, and subse- 
quently realigning the r.f. end. 


First R.F. Stage 


In the original circuit the first r.f. stage is con- 
nected to operate as a triode. Increased r.f. gain 
can be obtained by changing this stage to pentode 


Fig. 11-1 — A view of the panel of the revamped BC- 
348-Q. An S-meter has been installed at the upper right. 
Of the three toggle switches in the lower left-hand 
corner, the left-hand one is for send-recciye, the upper 
right controls the a.y.c., and the lower one turns on the 
noise limiter. 


operation. At the installation being described, the 
first r.f. stage was also removed from the r.f. 
gain-control circuit. The circuit for these changes 
appears in Fig. 11-3. As seen in the diagram, 
G; is connected via the shield to ground as in the 
original. The jumper between G2 and the plate is 
removed and a 0.01-pfd. by-pass condenser is 
placed between G2 and ground. A 70,000-ohm 
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resistor is inserted between Gy and a point on 
the lug side of the 15,000-ohm resistor, 99-3. It 
is important that this plus lead connect to the 
B+ bus below resistor 99-3, Condenser 65 is 
shunted to ground by a 250-ohm 14-watt re- 
sistor. The lead between the cathode of the first 
r.f. stage and Gs of the second r.f. stage was re- 
moved, allowing the first r.f. stage to operate 
“‘wide open.” 


To B+ 


Fig. 11-3 — The modified first r.f. stage. The lead repre- 
sented by the dotted line is removed, and the cathode 
returned to ground through the 250-ohm resistor. [See 
Fig. 11-9 and later text for an alternative modification 
of this stage. — Ed.] 


Gain Controls 

Continuing through the circuit, the next 
change was the incorporation of separate r.f. and 
af. gain controls. The “AVC-OFF-MVC” 
switch, 169, was removed and in its place was 
inserted a s.p.s.t. switch (S; in Fig. 11-6) to 
contro! the a.y.c. network to be considered later. 
Circuits for r.f. gain, a.f. gain, and a.y.c. are 
given in Figs. 11-4, 11-5 and 11-6. 

The dual potentiometer, 110, was removed 
and in its place was substituted a 0.35-megohm 
potentiometer with switch. This unit controls the 
a.f, gain and the 110-volt supply to the primary 
winding of the power transformer. The leads to 
the former volume control were not disturbed 


© There are two versions of the BC-348, 
both made to the same performance 
specifications but differing considerably 
in circuit design. One group is identified 
by the suffix letters J, N and Q, the other 


by the letters E, M, P, O, R and S. The 
conversion procedure presented in these 
pages for the BC-348-Q is applicable to 
the first group, that for the BC-348-O to 
the second group. 
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Fig. 11-2 — A rear view of the BC-348-Q 
with the case replaced, showing clearance 
holes cut in the case, 
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other than to attach them to the new potenti- 
ometer-switch unit. The two potentiometers in 
the dual control can be separated readily, allow- 
ing the 20,000-ohm section to be used as a 
separate rf, gain control. This particular control 
has a special taper so it is advisable to use it. It 
was mounted on the panel just to the left of the 
erystal switch. Leads were carried below through 
holes drilled in terminal board 198, located below 
crystal unit 160. It isimportant that the 100-ohm 
resistor, 107-3, be removed from the r.f, gain- 
control circuit and utilized in the a.v.c. circuit 
alone. 

The a.y.c. circuit is connected with a switch 
placed between ground and resistor 107-3. This 
switch was mounted in the hole previously oc- 
cupied by switch 169 and acts as the a.v.c. on-off 
switch, The circuit for the a.v.c. control is given 
in Fig. 11-6. 


Noise Limiter 


A noise-limiting circuit similar to that which 
has appeared in many issues of QST' was inserted. 
The circuit for this is given in Fig. 11-5. Switching 
the network into the circuit produces very little 
reduction of volume. A switch was placed in a 
hole drilled in the panel just below what is now 
Is LF 
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Fig, 11-4 — The gain-control circuit is revised by sepa- 
rating the tapered 20,000-ohm potentiometer from the 
combination control and connecting it as shown, 


the a.v.c. on-off switch. The noise-limiter net- 
work could be permanently connected into the 
circuit without diminishing the efficiency of the 
receiver, if one doesn’t want to bother with the 
switch. 

When the crystal-filter network is switched 
into the circuit, the selectivity of the receiver is 
markedly increased but the gain of the receiver 
is diminished. Because of this some users might 
like an additional stage of audio. This was not 
added at this station, however. 
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Fig. 11-5 — 4 shunt-type noise silencer is added to the 
second detector by revising the circuit slightly and 
adding a 1N34 crystal diode, a 1-megohm resistor, a 
switch and a 0.1-yfd. condenser, 


Output Jack and Coupling 


The output transformer 155a has two output 
taps designated “high” and “low.” The “high” 
tap has an impedance of approximately 4500 
ohms to match a headset and the “Jow”’ tap has 
an Impedance of 500 ohms to match a line, Some 
users who have not discovered that the resistance 
values given in the Instruction Handbook accom- 
panying the receiver refer to d.c. resistance in- 
stead of impedance, will be pleasantly surprised 
at the increased gain which follows the incorpora- 
tion of a 500-ohm-to-voice-coil transformer at the 
speaker end of the line. As shown in the photo- 
graphs, a jack was mounted on the chassis at the 
tear adjacent to connector SO-104 and a cor- 
responding 13{g-inch hole was cut in the cabi- 
net. Condenser 61-8 was moved slightly toward 
the output transformer. This jack is used for 
speaker output and the “low” tap is connected 
to it. Another lead was run from the “high” 
tap to one of the jacks on the front panel and is 
teserved for headphone use. The upper head- 
phone jack was removed and in its place a s.p.s.t. 
switch was inserted in the power-transformer 
high-voltage center tap for send-receive. There 
are provisions for a send-receive relay through 
Pins 2 and 6 in SO-104, but the screen circuit con- 
trolled by 2 and 6 was used for an S-meter, and 
as a result other provisions for send-receive relay- 
ing and switching are necessary. 


S-Meter 


The S-meter circuit is given in Fig. 11-7. The 
meter used was a 0-150 microammeter, although 
a higher-range one can be used, and it was 
mounted in the upper right-hand corner of the 
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panel, as shown in the photograph. The circuit 
constants for the meter were found to be critical, 
but if those given are used one should experience 
no difficulty. It might be mentioned that in order 
to obtain a greater swing of the meter it is neces- 
sary to decrease the 0.15-megohm resistor and to 
decrease the swing this resistor is increased. 
When the r.f. gain is decreased the meter tends 
to go off scale to the right and when the c.w. 
oscillator is turned on it tends to go to the left. 
Because of this a separate switch could be placed 
at point X on the diagram. 

The plug connector SO-104 was removed from 
the set, and in its place a 6-prong socket was used. 
This was mounted in the end of an old if. can. 
The shield can was cut down to fit the available 
space and it made a yery rigid support for the 
socket and also made it possible to mount the 
socket at the extreme rear edge of the chassis, 
using the same tapped holes and screws which 
were used with the original fitting. It was neces- 
sary to replace the original fitting, since no plug 
was available which would match SO-104. Termi- 
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Fig. 11-7 — The S-meter circuit requires a 0-150 micro- 
ammeter and three resistors. For greater meter swing, 
the 0,15-megohm resistor should be replaced by one of 
a lower value. If a higher-range meter is used, such as 
a 0-1 milliammeter, the 0.15-megohm resistor should 
be replaced by a resistor of lower value. 


nals 1 and 5 were disregarded, since they were 
taken care of by the ’speaker jack already men- 
tioned. The send-receive connections, paralleling 
the s.p.s.t. switch on the panel, were made to 
two of the socket terminals. In this way an ex- 
ternal relay can be used with the send-receive 
switch on the panel remaining in the “off” posi- 
tion. This facilitates break-in operation, Termi- 
nals 2, 6 and 7 or 8 (ground) were connected to 
three of the other terminals and the three make 
up the point where the S-meter connects into 
the circuit. The 1000-ohm potentiometer was 
mounted on a small angle and the resistor network 
mounted on it. The meter leads were then carried 
forward to the meter position on the panel. In 
order to use a plug to fit the 6-prong socket 
it was necessary to enlarge the rectangular open- 
ing in the rear of the cabinet with a rat-tail file. 
The metal is very soft and is easily removed to 
the desired configuration. In order to mount this 
new plug arrangement, it was necessary to remove 
the shield which separated the original from the 
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rear of the cabinet. The screws which held this 
shield in place were used to fill in the holes in 
the panel resulting from the removal of the 
nameplute. Removing this plate made the re- 
ceiver take on a less military appearance. Black 
paint was used to cover the various unwanted 
markings on the panel. “Decal” titles now ayail- 
able could be used to complete the panel mark- 
ings for the new controls, 

Upon completion of all changes, the i.f. stages 
were peaked with the crystal in the circuit. The 
effectiveness of this receiver need not be described 
to those who already own it, for it makes a very 
satisfactory amateur instrument. The changes 
described can be made in a few hours at a mini- 
mum of expense. The author wishes to acknowl- 
edge his gratitude to W6FTU and W6SHK for 
the suggestions and help which they gave in the 
conversion of the receiver. 

— Dr. Paul M. Kersten, WOWIT 
A be many inquiries concerning the changes 
made in my BC-848-Q as described in the 
above article make it seem worth while to supple- 
ment the original conversion procedure with a 
postscript covering further beneficial changes 
made since that time. 

Beginning at the r.f. end and working back, the 
0.002-ufd. mica condenser in the antenna lead 
(circuit designation 22) was removed, as was also 
the 75-upfd. unit (47) which parallels the antenna 
coils, Hach can be reached by removing the bot- 
tom shield plate of the antenna-coil compart- 
ment. The “Antenna-Ground”’ terminals were 
removed from the panel and a small 100-pyfd. 
variable condenser was placed in the hole left 
irom the “Antenna” terminal. This was wired 
between the antenna input and ground, thereby 
making it possible to tune the antenna coils for 
ndded gain, 

In the first r.f. stage an 1852 was substituted 


HINTS AND KINKS 


¥ 


Fig. 11-8 — This view 
of the rear of the BC- 
348-Q showa how the 
antenna binding posts, 
the S-meter zero-set 
potentiometer, the out- 
put "speaker jack and 
the 6-prong socket for 
connecting to an exter- 
nal send-receive switch 
are installed. 
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for the 6SK7, with a remarkable improvement in 
signal-to-noise ratio. In the original article it was 
shown that the first r.f. tube was run “wide 
open”’ as a pentode instead of as a triode. In addi- 
tion to changing the plate and screen resistors to 
allow the 1852 to operate at nearly rated voltages, 
it was removed from the a.y.c. circuit. This was 
accomplished by grounding the bottom end of the 
1-megohm grid resistor (87-1) and removing the 
lead which previously connected it to 98-1 and 
96-2, 25,000- and 50,000-ohm resistors respec- 
tively. The resulting circuit is shown in detail in 
Fig. 11-9. 

In the second r.f. stage, the cathode resistor 
(106) was decreased from 250 ohms to 100 ohms. 
In order to raise the screen voltage on this stage 
the series screen resistor (98-4) was decreased 
from 100,000 ohms to 27,000 ohms. Since this 
made the S-meter read “high,” the 150,000-ohm 
resistor to ground in the S-meter circuit was in- 
creased to 240,000 ohms. Fig. 11-7 of the earlier 
conversion will make this clear. 

In order to keep the S-meter from going off 
scale when the r.f. gain was decreased when 
using m.yv.c., a toggle switch was placed in one 
lead to the meter so the meter can be discon- 
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Fig. 11-9 — it.f. stage converted to use an 1852, In addi- 
tion to the changes described in Fig. 11-3 and the earlier 
text, the lower end of the 1-megohm grid resistor (87-1) 
is removed from the a.y.c, line and connected to ground. 
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nected. The switch was mounted on the panel 
just to the left of the meter. 

The i.f, gain was increased by decreasing the 
bias on the first and second i.f. stages. This was 
done by reducing the cathode resistor (113) from 
400 to 200 ohms. 

“Send-receive’’ switching is accomplished by 
cutting the center tap of the power transformer. 
The panel switch is paralleled by leads brought 
to a plug on the rear of the chassis for remote- 
control operation, 

3 The author is indebted to many fellow hams 
from all parts of the country for these additional 
Suggestions and they are offered so that more can 
benefit by them. 

—P.M.K. 


CONVERTING THE 
BC-348-0 (AND BC-224) RECEIVER 


u® BC-348-O receivers have two stages of r.f. 

und three stages of i.f., and with a few changes 
can be made to compare favorably in electrical 
performance with much higher-priced receivers. 
As supplied to the Army, the receivers were 
designed to operate from a 28-volt d.c. supply, 
but since all the tubes used in the receiver have 
6.3-volt heaters the sets may easily and inex- 
pensively be modified to operate from a 115-volt 
ic, supply. 

_A number of the models of the BC-224 series 
differ from the 348s only in the heater circuit, 
So most of the changes described here can also 
be made to the 224s. 


Power Supply 


The one essential change is in the power supply 
to the receiver. First, the dynamotor chassis is 
removed and all the parts stripped from it. The 
terminal strip is the only part to be retained for 
installation. By the gentle use of a hammer and a 
block of wood the dimples that held the heads of 
the dynamotor mounting blocks can be flattened 
out so they will not interfere with the mounting 
of the new parts. The power supply diagramed 
in Fig. 11-11 may now be built on the old dyna- 
motor chassis. 
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Vig. 11-10 — A top view 
of the modified BC- 
348-0, showing the 
power supply (upper 
left) that replaces the 
dynamotor and the S- 
meter with its potenti- 
ometer for zero adjust- 
justment (lower right). 
The meter is mounted 
in the space formerly 
occupied by the dim- 
mer control. This view 
also shows the minia- 
ture power amplifier 
between two of the i.f. 
tubes. 
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It is then necessary to separate the original 
28-volt wiring into 115-volt power-supply wiring 
and 6.3-volt heater wiring. By clipping the ground 
connection loose from Terminal 7 of SO#143 on 
the back of the chassis and removing the dial- 
light supply wire from Terminal 1 on the front 
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Fig. 11-11 — Circuit diagram of the power supply, show = 
ing rewired heater and dial-light circuit. The 115-volt 
connections can be made to the former 28-volt d.c. 
terminals, 


section of the “AVC-OFF-MVC” switch, the 
original 28-volt supply circuit, can be used to 
lead in and switch the 115-volt supply. Next, the 
tube heaters must be wired in parallel and -501, 
the tapped resistor for heater balancing, removed 
from the circuit. Fig. 11-11 shows the rewired 
heater and dial-light circuit. R-300 and [-503, 
the fixed and variable resistors in series with the 
dial lights, are disconnected and removed from 
the receiver. Changing the heater wiring for 
parallel operation is relatively simple if the 
method shown in Fig. 11-12 is followed. It is nec- 
essary to break the old heater wiring only at the 
tivo points marked with Xs; the two sections of 
resistor 501 can simply be shorted out. 

By connecting a jumper between Terminals 2 
and 6 and connecting 115 volts a.c. to Terminals 
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Fig. 11-12 — Rewiring the heater circuit. The original 


wiring is shown by the solid lines, Dashed lines indicate 
the changes to put all heaters in el. indicate 
the only points where the original wiring need be 
opened. The changes in the lower row of tubes can all 
be made in the rf. section; it is not necessary to open 
the oscillator shield can, 


4 and 8 of SO-148 the receiver is all ready to go 
and is pretty hot. However, it does luck some of 
the features usually available in amateur receiv- 
ers, such as a noise limiter and S-meter, and the 
operating voltages applied to the r.f. stages do not 
allow operation at the most-favorable signal-to- 
noise ratio, 


Noise Limiter 
Since the author's QTH is badly beset by 
noise, the noise limiter was an item of the highest 


Fig. 11-13 — The original seeond-detector/ 
audio circuit and the revisions to install a 
noise limiter and additional audio stage. 
Components already in the receiver have 
their instruction-book circuit designs 
given in parentheses, 
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priority. A germanium diode was considered, 
but the back resistance of these crystals is lower 
than that of some of the resistors in the audio 
input circuit, and it was thought that they would 
not serve satisfactorily in a series-limiter circuit. 
A thermionic diode seemed to be the only solu- 
tion to the problem. Since most limiter circuits 
result in a loss of audio gain it was decided to 
install an additional audio stage. Space for one 
miniature tube was found in the center of the 
i.f.-audio chassis. At the time the conversion was 
made there was no miniature twin triode ayail- 
able that had independent cathodes, so the easiest 
solution seemed to be to install a GAKG6 or 6AQ5 
output tube in the new socket, and install a 
GSN7 twin triode in the space occupied by the 
original output tube. (RCA has since announced 
the 12AU7 twin triode using 2 nine-pin socket 
slightly larger than the seven-pin button base. 
This tube has a center-tapped heater so that it 
can be operated on a 6.3-volt heater supply. If 
this tube is used for a noise-silencer-and-first- 
audio stage it is not necessary to move the output 
stage.) The modified audio system is shown in 
Fig. 11-13, The numbers in parentheses are the 
original circuit designations for parts already in 
the receiver. Actual values also are shown for 
assistance in identification. New parts are identi- 
fied by their actual characteristics. 
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Fig. 11-14—R.i. circuit changes to take the first r.f. stage off the gain control and to install an S-meter. 


“‘Souping Up”’ the Front End and 
Installing an S-Meter 


In general, the best signal-to-noise ratio can 
be obtained from a receiver when the first rf. 
stage is operated at maximum gain. To obtain 
this condition the first 6X7 is removed from the 
4.v.c, and m.y.c. busses and is connected to the 
higher-voltage screen supply. When the first r.f. 
stage is removed from the a.y.c. bus, resistor 
48-1 (0.1 megohm) in series with the grid return 
is left in the circuit to protect the grid of the tube 
from drawing excessive current should the re- 
ceiver be overloaded by the local transmitter. 
The bottom end of resistor 40-1 is removed from 
the m.v.c. bus and grounded. The supply end of 
screen filter resistor, 43-1, is disconnected from 
the blank pin of the first r.f. socket and con- 
nected to the blank pin on the second r.f. socket, 
vhich is the higher screen-voltage supply. After 
naking these changes the receiver was tested on 
trong local stations and with a high-gain con- 
erter for six and ten meters no overloading was 
letected. All changes are completely diagramed 
n Fig. 11-14. 

When a strong signal is applied to the receiver 
nd it is operating with a.y.c., or when the man- 
al volume control is turned down, the screen 


voltage on the tubes increases to quite a high 
value. This causes no difficulty when the tube 
bias is also increased, but since the first tube now 
operates at a constant bias it is necessary to 
improve the regulation of the screen-supply cir- 
cuit. This is accomplished by connecting a 
27,000-ohm resistor from the junction of resistors 
56 and 62 to ground. In the b.f.o. section, the 
10,000-ohm resistor that shunts the plate supply 
should be removed from the circuit to prevent 
lowering the screen voltage when the b.f.o. is 
turned on. This resistor is 43-4 in the original 
circuit designations. 

Once the above changes are made, it becomes 
very simple to install an S-meter circuit. The 
variable resistor (58) on the end of the tuning 
condenser is removed and the connections shorted 
together. The mounting bracket for this rheostat 
should be saved to mount the S-meter zero-set 
control, A 114-inch meter with a full-scale deflec- 
tion of 2 ma. or less is installed in the space 
originally occupied by the pilot-light dimmer 
control, and the zero-set potentiometer is 
mounted to the right of it. These parts must be 
carefully fitted into the available space. The meter 
is then connected in a bridge circuit between the 
first and second r.f.-amplifier plates. As the grid 
bias of the second r.f. amplifier is varied, either by 
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mvc, or imv.e, the bridge will be unbalanced 
and the meter will indicate the unbalance current, 
Since the tubes in the two r.f. stages are alike and 
are operated at the same electrode voltages in 
the absence of any a.y.c. or m.v.c. voltages, the 
drift, of the zero point because of line-voltage 
changes is much smaller than would be the ease 
were only one arm of the bridge circuit a vacuum 
tube, 

A cable socket to fit SO-1.43 could not be found, 
so it was replaced by a six-pin Amphenol plug. 
The casting that held SO-143 was drilled so that 
the long No. 4 bolt could be located only 1% inch 
from the outside edge. Then with a little careful 
filing and drilling the six-pin plug was fitted into 
the available space and secured in place by the 
long No. 4 bolt. The output, relay (send-receive 
switch) and 115-volt connections are made to 
the plug. 

Once the changes listed above are aecomplished 
the BC-348-0 leaves little to be desired in the way 
of a stuble and easy-to-operate amateur com- 
munications receiver. 


—W. B. Bernard 


SERVICING XTAL FILTERS IN 
THE BC-348 


ACK of ventilation in BC-348 receivers that 
have been converted for a.c. operation with 
built-in power supply sometimes leads to failure 
of the crystal-filter section, Excessive heat from 
the power supply melts the gummy substance 
covering the three-section crystal holder, causing 
it to seep into the holder and deposit on the erys- 
tal and the electrodes. 

The remedy was found to be quite simple and 
easily performed. The crystal and its holder, 
which are directly behind the crystal switch, 
should be removed and taken apart. Clean the 
crystal and all parts of the holder by scrubbing 
with warm water and soap. Rinse and dry thor- 
oughly, being careful to avoid touching the 
crystal with anything that will leave dirt or 
grease on it. Reassemble the crystal in the holder, 
seal all seams with Duco household cement, and 
wire it back into the circuit. Results are sur- 
prisingly good. 

— Herbert K. Armistead, W4WM 


ELIMINATING BACK-LASH IN 
BC-348 RECEIVERS 


ACK-LASH in the tuning mechanisms of the 

BC-348 series receivers can be eliminated 
by slight adjustment of the screws that mount 
the tuning condenser. The holes in the bracket 
on the condenser are sufficiently large to allow 
the condenser to be moved far enough to take up 
the back-lash. It is only necessary to loosen the 
screws on the dial end of the condenser mounting 
bracket and the subpanel casting. Twist the 
screwdriver blade until the slack in the gears is 
tuken up, and then retighten the mounting 
SCTCWS, ‘ 

— Kenneth A. Jenkins 
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IMPROVING THE PERFORMANCE OF 
THE BC-342 RECEIVER 


x it stands, the 342 makes a fair ham receiver. 
It’s built like a battleship and is just about 
as stuble, mechanically, Evidently a lot of thought 
has been given to electrical stabilization of the 
high-frequency oscillator, too, because the drift is 
low and the direct-reading dial calibration is 
quite accurately maintained, 

However, some of the 342's characteristics, 
presumably dictated by military requirements, 
leave a good deal to be desired in amateur com- 
munication, The operating voltages on the r.f. 
tubes are such that the gain is held down, with the 
result that the signal-to-noise ratio is not what it 
might be. There is a big drop in output when 
the filter is switched in; also, the receiver has no 
selectivity control and normal if, alignment 
results in the crystal’s working at the very 
maximum selectivity at all times, The frequency 
range of the set is from 1500 to 18,000 ke., so 
that only three ham bands are covered. There is 
a bad a.c. hum in headphone reception. There is 
noticeable back-lash in the tuning mechanism, 
varying in different receivers but amounting to as 
much as 5 divisions on the vernier dial in some. 
There are only two ways the set can be shut off 
during transmission: by turning the gain control 
to minimum, or by opening the a.ec. switch and 
letting the tube heaters get cold. 

Most of these things can be fixed up. Changing 
the tuning range would be a major operation, but 


Fig. 11-15 — By taking out a few screws, the plate 
holding the r.f. tubes in the BC-342 can be pulled out, 
exposing the socket wiring. The parts in the crystal- 
filter unit also are more accessible when the r.f. tubes 
are out of the way. The arrow points to the stud men- 
tioned in the text. 
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that problem can be dodged by building a con- 
verter for the frequencies higher than 18 Mc.; in 
fact, the set is rather nicely arranged for working 
with a converter because the shielding is excellent 
und the antenna input is designed for coax cable, 
both factors contributing to interference-free 
converter reception. 

The electrical changes to improve the per- 
formance are fundamentally simple. Taking the 
various points in turn: 


R.F. End 


Boosting the gain in the r.f. stages — and par- 
ticularly in the first stage — materially improves 
the signal-to-noise ratio. As the set is wired, the 
cathode resistors of the first and second stages — 
R, and F;, respectively — are 500 ohms; these 
should be reduced to 250 ohms each. The screen 
resistors, /?y in the first stage and [2g in the second, 
should be reduced from the design value of 40,000 
ohms to 20,000 ohms. These changes raise the 
screen voltage to 180, approximately, and reduce 
the grid bias at maximum gain to about 3 volts. 
It is also advisable to remove the first tube from 
the manual r.f. gain control so that this tube 
always runs wide open in c.w. reception with 
m.v.c.; this keeps the signal-to-noise ratio high 
when the r.f. gain is reduced to give a comfortable 
signal level. 

To make the changes it is necessary to remove 
the shield plate at the rear of the chassis behind 
the r.f, and mixer tubes. This can be done by tak- 
ing out the four screws on top and lifting off the 
plate. The screen resistors are on the mounting 
strip underneath the plate and are identified by 
the near-by circuit symbols. The easiest and 
quickest way to make the change in screen- 
resistor value is to shunt Rs and Ry with 40,000- 
ohm }4-watt resistors, rather than by substitut- 
ing 20,000-ohm units directly, the original re- 
sistors being wired in such a way that it is a real 
problem to get them out. 

The cathode resistors for the two r.f. stages are 
mounted alongside the tube sockets, and are in- 
accessible until the mounting plate (Fig. 11-15) 
for the tubes is removed from the chassis. This 
plate is held by the two threaded studs at the 
extreme ends at the rear and by two screws at 
the front. Take out the screws and remove the 
grid caps from the tubes; the plate can then be 
pulled out to the limit of the grid leads, making 
the socket wiring easy to get at. The cathode 
resistors are mounted between the cathode pin 
on the socket and an insulated tie point along- 
side; clipping the leads is the simplest way to get 
them out. The 250-ohm 1}4-watt substitute for 
R, should be soldered between the cathode pin 
and a convenient ground point such as the shell 
pin on the socket, but the replacement for It; 
should be connected to the same points as the 
original resistor. Aiter these changes have been 
made the mounting plate and shield should be 
reassembled. 

Raising the gain by this method should make 
the trimmer on the first r.f. stage show a definite 
peak on noise with the antenna disconnected. 


Fig. 11-16 — A large-size tuning knob in place of the 
yernier control makes the BC-342 easier to tune in uma- 
teur work. This photograph also shows the octal socket 
installed in the cable outlet in place of the special con- 
nector supplied with the set. The socket takes an ordi- 
nary octal plug and provides a convenient outlet for 
filament and plate voltages for a converter, among other 
possibilities. Note that the cap (an item with high 
nuisance value) has been removed from the jack that 
has been switched over to the first audio stage. 


Crystal Filter 


The principal trouble with the crystal filter is 
that the capacitance of the phasing condenser is 
too large. This condenser (C51 in the circuit dia- 
gram) has a maximum of 50 wpfd. and has a switch 
blade on its rear shaft extension to short-circuit 
the crystal when the condenser is turned to maxi- 
mum capacitance. In the “crystal out” position, 
therefore, the 50-yufd. phasing condenser is con- 
nected directly across the secondary of the i.f. 
transformer. With the crystal in, the phasing con- 
denser ordinarily is set at about one-fifth of maxi- 
mum, or somewhere in the vicinity of 10 to 15 
uufd. As this capacitance is in series with the 
erystal-holder capacitance under these condi- 
tions, the shunting capacitance across the trans- 
former secondary is less than 10 pufd. Thus sim- 
ply switching the crystal in and out causes a 
capacitance change of 40 uufd. or more. The re- 
sult is that if the transformer is lined up without 
the crystal it is badly out of alignment when the 
crystal is switched in, and vice versa. 

The cure is quite simple: the crystal switch 
should be arranged to close when the phasing 
condenser is at minimum capacitance. Unfortu- 
nately, the switch blade is pinned to the condenser 
shaft — in a spot where it is practically impossi- 
ble to get the pin out without wrecking the con- 
denser and the surrounding parts. However, a 
small stud used as a stop to prevent continuous 
rotation of the condenser is mounted in the bake- 
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lite plate, and this stud can be used as a switch 
contact instead of the one normally provided. 
It is only necessary to solder a wire from the stud 
to the regular fixed contact and the job is done. 
Be sure to clean off any soldering flux so the edge 
of the switch blade will make good contact with 
the stud. The switch and stud are accessible from 
the rear of the receiver when the filter-assembly 
cover, held by four screws at the top corners, is 
lifted off. 

As an alternative method, the switch blade can 
be forced around 180 degrees on its collar, since it 
is only crimped to the latter. It may break in the 
process, but if it does it can be soldered to the 
collar, This will permit using the old fixed switch 
contact. 

The trimmer in the i.f. transformer secondary 
(on top of the “first detector” transformer) has 
to be adjusted after making this change. It may 
be lined up on noise with the crystal switched out. 
Thereafter the signal strength, when the signal is 
peaked on the crystal, should be the same with 
the crystal as without it. The crystal selectivity is 
not too great — just about optimum for ordinary 
operating. 

As a refinement which makes the phasing con- 
trol somewhat easier to operate, plates can be 
taken from the condenser stator to reduce the 
maximum capacitance. Removing four of the 
seven fixed plates still leaves plenty of phasing 
range and makes adjustment less critical. The 
plates can be broken from the solder holding them 
to the support rods and then fished out. It is not 
eessary to remove the filter assembly from the 
s, provided the r.f.-tube section is disman- 
tled as previously described. 


A.C. Hum 


Some reduction in hum can be effected by add- 
ing capacitance to the filter, and it is possible to 
find room underneath the chassis for a couple of 
midget 8-yfd. electrolytics. However, the real cure 
is to shift the ‘phones to the first audio stage. 
Rither or both ’phone jacks can be used for this 
purpose. The lowermost one is the easiest to get 
at; simply clip the wire running to the jack spring 
and solder a lead from the spring to the grid prong 
on the 6F6 socket. With this change the head- 
phone volume will be less, of course, but the hum 
disappears. The 6F6 socket can be reached by 
taking out the pin in the inner power-supply 
hinge, removing the two screws holding the 
power-supply unit to the top of the chassis, and 
swinging the power unit out of the way on the 
outer hinge, 

If more headphone volume is wanted, it can be 
obtained by substituting a 6Q7 for the 6R7 sec- 
ond-detector first-audio tube. The cathode bias 
resistance should be changed, since the 6Q7 is a 
high-z tube. Soldering a 300-ohm }4-watt unit 
across Ros will suffice; this resistor is on the 
mounting board at the edge of the chassis. A fur- 
ther increase in volume will result if a 50,000-ohm 
resistor is similarly shunted across R49, the filter 
resistor in the diode circuit, the design value of 
this resistor being 0.5 megohm. 
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‘This method of connecting the headphones in 
the first audio stage makes no provision for si- 
Jencing the loudspeaker when the ’phones are 
plugged in. More serious, however, is the fact 
that if no ’speaker is used, or its plug is pulled out 
when the "phones are in use, the G16 output tube 
is left without a load. Strong signals or bursts of 
noise cause quite high voltages to build up across 
the primary of the output transformer — high 
enough to cause sparking inside the tube. The 
same thing happens, incidentally, when high- 
impedance ‘phones are used in the second-audio 
jack; in one case we know of the voltage was high 
enough to break down the insulation in the 
shielded lead that runs from the transformer to 
the plate of the 616. An effective remedy for this 
is to replace the ‘speaker jack with a standard 
jack of the shorting type wired so that the hot 
lead from the output-transformer secondary is 
shorted to ground when there is no plug in the 
jack. 

Send-Receive Switch 

The send-receive switch on the 342 does not 
shut off the receiver “B” supply as is customary 
in communication receivers, but if regular send- 
receive switching is wanted it can be incorporated 
by a simple change in the wiring. Remove the 
leads from the switch and tape the exposed ends. 
Ground one switch terminal. Take the bottom 
plate off the power unit and disconnect the high- 
voltage center-tap lead from the negative termi- 
nal of the filter condenser. This lead has a plain 
brown covering. It is long enough to reach 
to the switch terminal, so may be pushed through 
the grommet with the other power leads and 
soldered directly to the switch. The switch then 
breaks the negative high voltage before the 
filter, and so turns the “B” voltage on and off 
without the clicks that accompany switching in 
the positive output lead. 


Back-Lash 

The back-lash problem is a sticker. We haven't 
found a satisfactory solution to it, although from 
all indications it is wholly in the worm-gear com- 
bination that drives the condenser shaft and not 
in the gears connected to the tuning knobs, More 
intimate contact between the worm and the 
toothed gear might be the answer, but there 
seems to be no way to get it without taking the 
whole assembly off the chassis; there appears to 
be a possibility of adjustment but the condenser 
frame is pinned to the gear-assembly casting. The 
pins, as usual, are inaccessible without a major 
disassembly job. 

In some cases an improvement can be effected 
by tightening the spring tension on the worm 
shaft, which can be done by carefully loosening 
the setscrew in the collar, pressing the collar 
tightly against the spring, and retightening the 
setscrew. This will prevent any thrust in the shaft 
and thus keep the worm from moving back and 
forth. In a couple of cases doing this reduced the 
back-lash by about one division on the vernier 
dial. 
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Odds and Ends 


A number of other changes can be made in the 

receiver to make it more adaptable to ham work, 
although they have nothing to do with its elec- 
trical performance. One simple thing that makes 
tuning a lot easier is to substitute a big knob for 
the miniature job on the vernier control; the shaft 
is } i-inch So any standard knob will fit. A large 
knob will cover up the vernier scale, which may be 
a disadvantage if the scale is used for logging pur- 
poses. However, it is probably preferable to log 
directly from the frequency scale. 
_ Rubber grommets in the holes in the slide 
fasteners on the bottom will keep the receiver 
from Seratching the operating table and make it 
practically impossible for the set to slide, even 
with a hefty push. 

The cable outlet is practically useless unless a 
special plug is obtained to fit. However, an 
Amphenol MIP octal socket fits perfectly in place 
of the original connector insert, even to the 
mounting holes. The socket mounting plate ex- 
tends a little beyond the edge of the receptacle, in 
one or two spots, but can easily be filed off so the 
cover can be replaced. Installing such a socket 
provides an easy means for bringing out filament 
and plate voltages for operating a converter, for 
example, and Jeaves extra contacts for external 

Switching (a lead in parallel with the hot 
lead to the send-receive switch) and for introduc- 
ing a keying-monitor tone (a lead to the second- 
ary — already brought out in the cable — of the 
interstage audio transformer), The unused wires 
originally running to the connector can simply be 
clipped off. 

: A tone control can be installed for cutting down 
high-frequency noise; a simple one is a 0.02-fd. 
condenser connected between the grid of the 6F'6 
and ground. It can be cut in and out of the circuit 
by a toggle switch which may be mounted in the 
hole now occupied by the spare-fuse holder. 

— George Grammer, W1DF 
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Fig. 11-17 —A view 
of the modified Wil- 
cox F'.3 with the cover 
off the chassis. The 
6J5 audio tube is just 
to the right of the 80 
rectifier. To the right 
of the 6J5 is the 6SJ7 
limiter, and behind the 
6SJ7 is the discrimina- 
tor assembly, 
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A.M. OR N.F.M. RECEPTION 
WITH THE WILCOX F.3 


Van little modification is required to use the 
Wilcox F-3 receiver as the i.f. amplifier follow- 
ing a converter for a.m. reception. However, it is 
not especially difficult to go one step further and 
adapt it for narrow-band f.m, reception as well. 
The conversion described here will allow either 
true n.f.m. or a.m. reception. 

The first step is to remove the protective shield 
box that covers the tubes and coils. The top and 
bottom of the chassis follow and then the front 
panel itself. This leaves the inside of the receiver 
nicely exposed so that any work to be done can 
be completed easily. The power transformer 
must be set back to provide a little depth behind 
the panel at one side, so two new holes should 
be drilled one inch to the rear of the present ones 
that hold the unit in place. This leaves ample 
space to mount a switch behind the panel on the 
right-hand side. This switch, mounted in the 
spot formerly occupied by the frequency name- 
plate, is a s.p.s.t. unit used to break the high- 
voltage center-tap lead from the transformer 
for send-receive control. The center control. 
marked “Noise Control,” should be removed 
from the circuit and from the panel and the 
hole enlarged to take a d.p.d.t. switch for a.m.- 
f.m. change-over. In the f.m. position, the switch 
also shorts out the a.v.c. bus to give a little 
extra gain. 

The next step is to change the crystal socket 
from the three-pronged aircraft type to an octal 
of the wafer variety. This requires drilling two 
holes, but in replacing the crystal shield can it 
will be found that two bolts will be enough. 
While the oscillator can be made self-excited, 
crystal control seemed a good idea because it 
provides an i.f. channel that is not going to 
wander in frequency when the set is jarred or the 
line voltage fluctuates. The crystal used in this 
unit was 3845 ke., with the oscillator below the 


Vig, 11-18 — Circuit revisions 
to adapt the Wilcox F-3 to 
a.m.-n.f.m. reception. Com- 
ponents not marked are in the 
original receiver, The pens 
inator uses crystal diodes y 

mounted in t me can with crertes = 

a modified diode transformer 

of the push-pull type. 


signal frequency. This gives an if. of 4.3 Me. 
(This frequency was used here because the exist- 
ing converter had been built for use with a 4.3- 
Me. wide-band 1.f. for f.m. broadcast reception.) 
This if. is high enough to provide good image 
rejection but still low enough to have good gain. 
The converter was placed on 235 Me. and its 
oscillator did not pull, so it was a natural con- 
clusion that the unit would be just as satisfactory 
on the 28-, 50- and 144-Mc. amateur bands, It 
works beautifully on the forestry stations in the 
74.5-Me. region! 


N.F.M. Reception 


To make the unit function as an n.f.m. re- 
ceiver, the 6CS tube is removed and with it all 
of the socket wiring with the exception of the 
heater leads. This tube, formerly used for squelch 
and audio, is replaced by a 6SJ7, used as an f.m. 
limiter. Fig. 11-18 shows the revised circuit. 
Do nol remove resistors Ry4 and Fj; of the original 
circuit diagram shown in the book of directions. 
These resistors are necessary for the correct oper- 
ation of the a.y.c. amplifier. 

Next, remove the small coverplate beside the 
ex-6C8 socket. This will expose two knockouts, 
one for a tube and the other for an if. can. The 
tube cut-out should be fitted with an octal socket 
and wired for the 6J5 audio stage shown in Fig. 
11-18. The i.f. cut-out may be used for the 
discriminator transformer, a modified full-wave 
diode i.f. transformer. The modification is simple: 
take the transformer out of the can, then remove 
the two diode plate Jeads and mount a three-lug 
tie point at the bottom of the wood dowel by 
a small wood screw. Then solder a 1N34 to each 
end of the secondary winding where the ends 
are attached to the trimmer lugs, with the nega- 
tive terminal of the 1N34 at the coil. The other 
terminals of the IN34s are soldered to two of 
the lugs at the tie point. As shown in Fig. 11-18, 
two 0.1-megohm resistors are connected in series 
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DISCRIMINATOR 


between the same lugs, and a 50-uufd. condenser 
is also connected between the same two points. 
One lug is grounded and the other lug is the 
connection for the audio output. A 0.1-megohm 
resistor and 2 50-uufd. condenser are connected 
to the center tap of the secondary winding, as 
shown in the diagram. The other terminal of 
the resistor goes to the common connection be- 
tween the two 0.1-megohm resistors while the 
other terminal of the condenser goes to the plate 
end of the primary winding. This gives a well- 
shielded and compact discriminator assembly. 

The 6J5 audio stage shown in Fig. 11-18 is 
resistance coupled for working into an external 
audio stage to drive a ’speaker. 

Alignment of the if. is easy using a signal 
generator and output meter for the a.m. section. 
The f.m. discriminator may be lined up by using 
a high-resistance meter or a vacuum-tube volt- 
meter connected across the discriminator output. 
The bandwidth with the f.m. section in use very 
nicely handles the 30-ke. swing used commer- 
cially in the 380- to 42-Mc. band. On a.m. the 
bandwidth is narrow enough for good selectivity, 
but wide enough to take care of signal drift when 
using the receiver on 2 meters. 

One word of caution: Be careful not to mess 
up the a.v.c. circuit; it uses an a.v.c. amplifier 
operating from negative voltages developed across 
the lower end of the voltage-divider string. 
Also, when taking the limiter input from the 
if. amplifier-stage output transformer, connect 
to the primary rather than secondary. This avoids 
loading the secondary and gives a better peak 
on a.m. reception, but does not affect the f.m. 
performance. 

After using the unit on n.f.m. on 10 meters, 
especially on a signal that really saturates the 
limiter, you will definitely come to the conclusion 
that n.f.m. is not just something to read about — 
or to cuss about! 


— John A. Dinter, WSOAP 
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ADDING A BC-453-A “Q5-ER"” TO 
THE COMMUNICATIONS RECEIVER 


ONNECTING the BO-453-A “Lazy Man’s Q5- 
Mi er” to the tail end of your receiver (provided 
its i.f. is within the tuning range of the BC-453) 
Is as painless an operation as you'll encounter 
in any surplus deal. All you need is 24 volts a.c. 
it 0.45 ampere, and 250 volts d.c. at about 40 ma, 
These voltages are fed to the three pins on the 
top rear of the receiver, where the generator was 
mounted. The connections are shown in Fig. 
11-19. If you're lucky, you'll be able to scare up 
& small control panel (designated IFT-260-A) 
that plugs in at the front of the receiver. How- 
ever, lacking the control panel, all you have to do 
is solder a few wires to the socket pins at the 
rear of the set, for leads to the audio output, gain 
control and b.f.o. switch. These connections are 
also shown in Fig. 11-19. You can mount the gain 
control and b.f.o. switch any place you want to, 
and if you want to keep the unit compact, you 
can make a small panel for the front, if you can’t 
get an FT-260-A. The proper connections for 
this panel are also shown in Fig. 11-19. 

The receiver has no a.v.c., but it wouldn’t be 
too difficult to wire it in. The b.f.o. adjustment 
1S a screwdriver one on the side of the set. When 
you get the receiver, unscrew the caps from the 
if. transformers and pull out the fiber pins — 
they'll move about 14 inch—to loosen the 
Coupling to the “sharp” position. The coupling 
will already be loose on the center i.f. transformer, 
but tight on the other two. The audio output is 
Not too great, but it is certainly adequate to runa 
small 'speaker. 

Now that you have the power and controls to 
the BC-453-A, all that is left is to tie it in to the 
receiver. Even this is painless. If your receiver 
if. amplifier uses double-ended tubes, you can 
Wrap an insulated wire around the grid lead to the 
last if. tube, and run the wire out a louver of the 
receiver. If your receiver uses single-ended tubes, 
pull out the second-detector tube, wrap an in- 
Sulated wire once or twice around the diode 
plate pin, and put the tube back in the socket. 
Run the wire out a louver. Place the BC-453-A on 
top or alongside your receiver, connect the wire 
from the i.f. amplifier to the BC-453-A antenna 
binding post, and turn on your receivers. Peak a 
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signal on the regular receiver, as indicated by the 
S-meter, and then tune it in on the BC-453-A. 
You're all lined up and in business! 

— W5KWI, W6OZB, W1DX 


GREATER SELECTIVITY WITH THE 
LAZY MAN'S “Q5-ER” 


piss advantages of low-frequency high-Q i.f. 
stages obtained from the now-famous Q5-er 
are many, but the selectivity is still not as great 
as it could be. A marked increase in selectivity 
was obtained by further increasing the separation 
between the i.f. coils in the BC-453 unit. This is 
done by removing the plug-in i.f. transformer, 
opening up the can, and removing the bottom 
coil and its form. Saw off the lower half inch of 
the form, and reassemble, cementing the coil in 
place.t Don’t try to slide the coil down on the 
form, because it is impossible to do so without 
wrecking things! 

Selectivity is increased to the point where the 
b.f.o. in the first receiver is almost useless. The 
critical test, digging for DX on 40 meters, was 
passed with flying colors. I estimate the effective 
bandwidth to be about 500 cycles, which is sharp 
enough to keep almost anyone happy. I can’t 
recall having gotten more return for less effort in 
a long time. 

— Maynard B. Chenoweth, WSCUS, ex-W2GCC 


1In some units the coil forms are ceramic, which makes 
this a pretty tough job, but in many units the forms are 
mica-filled bakelite, which makes it 2 snap. — Ed. 


PUTTING THE BC-457-A 
ON 7 AND 14 MC. 
4 Race electrical design of the 274-N is obviously 
unsuited for 14-Mc. operation, but, on the 
other hand, the construction of the 274-N units is 
above anything that the average ham can equal. 
In addition, it has a directly-calibrated dial. In 
other words, it isa good basic design to modify for 
general ham use. If we can keep the excellent 
mechanical features and modify the circuit to 
eliminate the above-mentioned difficulties we 
should have an excellent low-power transmitter. 
For 7- and 14-Me. output, a low-frequency 
unit, such as the BC-457-A (4-5.3 Mc.) or the 
BC-696-A (3-4 Mc.) should be used. The BC- 
457-A unit is the least expensive and the dial cali- 
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BEO. 
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Fig. 11-19 — Pin connections for the terminals on the BC~-453-A receiver, and suggested wiring of the controls. 


All connections are as viewed from the outside. 


Oscillator-coil connections 
(Bottom view) 
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Fig, 11-20 — Schematic diagram of the SCR-274-N transmitter revamped for 7- and 14-Me. operation, All parts not 


listed below are in the original unit, and are not changed. 


G, 


Co — 100-pufd. zero-drift ceramic, 
.0047-nfd. 600-volt mica. 

Cs — 100-ppufd, 600-volt mica. 

Cy — 0,0022-pfd, 600-volt mica. 

Cz, Cs — 0.02-pfd. 600-volt paper. 

Cs —25-pufd, midget variable, double-spaced. 
Cio — 150-pyfd. zero-drift ceramic. 

Cr — 50-pyfd. midget variable, double-spaced. 
Cy, Crs — 0,01-pfd. 600-volt mica. 

Cys — 0.006-nfd. 600-volt mica. 

Ri — 10,000 ohms, 10 watts. 

Rez — 12.6 ohms, 5 watts. 


bration may be used for 14 Mc., as described 
below. However, either unit will work. 

In order to achieve a driftless, chirpless signal, 
the following modifications to the unit are made: 

1) A 6L5G low-filament-current triode is used 
as an oscillator. The oscillator circuit is padded 
down to 3.5 Mc. by means of additional zero-driit 
condensers, 

2) A GAG7 is added as a 7-Me. doubler/crystal 
oscillator, 

3) One of the 1625s is removed, and the re- 
maining one is used as a 7-Mc. amplifier or as a 
doubler to 14 Me. 

4) The unit is rewired for 12-volt filament 
operation. Since 1625 tubes can be bought for 
about two bits and a 12-volt filament transformer 
for a buck, it pays to use the 1625 instead of an 
807. In addition, it saves some nasty socket sub- 
stitution along the way! 

5) Some plates are removed from the oscillator 
and amplifier condensers to allow better spread of 
the 14-Mc. band on the dial. Now if we are foxy, 
and take out just the right number of plates, the 
dial calibration may be used directly on 14 Me. 
(e.g., 4.0 on the dial is 14 Me., 4.1 is 14.1 Me., 
and so on). 

These modifications entail a certain amount of 
labor but they will take only a few evenings, and 


Rs —0.1 megohm, 14 watt. 

Ry — 10,000 ohms, 1 watt. 

Rs, Rs —47 ohms, 14 watt. 

Re — 33,000 ohms, 1 watt. 

Rz — 33 ohms, 44 watt. 

1.) — Permeability-tuned coil, National XR-50 form, 
18 turns No. 22 enam. wire. 

L2— See text. 

J — Coaxial connector, Amphenol SO-239. 

MA — 0-100 ma. d.c. meter, 24-inch diam. 

Si — D.p.d.t. rotary switch. 

So— S.p.s.t. ceramic rotary switch, 


the results arewell worth the effort. When the jobis 
finished you will have a 25-watt VFO/transmitter 
that will be hard to beat. It will have chirpless 
keying and practically no drift. (My modified unit 
has a measured warm-up drift of 400 cycles and a 
transmission drift of about 30 cycles on 14 Mc.) 
Interested? Well, then, hook up the soldering 
iron and let’s go! 

The first step is to remove ull the unused com- 
ponents and wiring from the unit and to “strip it 
for action.” The following should be removed: 

From the top of the BC-457-A: the antenna 
relay, antenna loading coil, brackets and sliding 
arm, and antenna binding post. Take off the 
celluloid window and drill out the two little sup- 
port pins. Also remove the frequency chart in the 
top right corner of the front panel. Oh, yes, you 
can toss the 1626 and 1629 away, too. Finally, 
clip out the plate lead of the left-hand 1625 
(looking at the unit from the front). Also remove 
the free parasitic choke from the coil form. 

From the bottom of the BC-457-A: (If you have 
gone this far you had better continue, ’cause the 
transmitter is no good now!) Turn it over and 
from the bottom take out the cathode relay and 
associated resistor, the plate choke between the 
two 1625 sockets, the 1625 screen by-pass con- 
denser, the neutralizing condenser, the variable 
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padding condenser for the 1625 plate tank, 
resistor 7/01 on the back of the chassis and its 
holder, and finally the crystal socket. Now clip 
out all the wiring from the 1625 sockets to the 
rear power plug. This sounds like a major project, 
but all the above will take only ten minutes with 
a screwdriver and a pair of wire cutters, 

The last bit of major overhaul is to remove the 
1625 socket. (Looking at the bottom of the chas- 
sis, it is the socket that was next to the cathode 
relay that you just removed.) This operation can 
best. be done with a screwdriver and a light ham- 
mer. Using the screwdriver as a chisel, tap around 
the turned edge of the socket on top of the chassis 
and the whole assembly will drop out. While you 
are about it, remove in the same fashion the 
power plug from the rear apron of the chassis and 
in its place put an Amphenol 88-8 octal socket. 

Now, with a pair of long-nosed pliers, carefully 
flex one rotor plate at a time in the ganged oscil- 
lator tuning condenser until it can be lifted out. 
Remove seven plates this way. Be careful, or you 
might wrench the rotor out of the ball-bearing 
sockets. Be gentle but firm! It’s easy once you get 
the hang of it! Now remove all but two plates in 
the ganged amplifier condenser. The circuits will 
now track roughly, and just need a little touching 
up for excellent tracking. More of that later. 

That’s all there is to it! Now comes the easy 
job — getting everything back together again. 


Assembly 

First of all, mount a plate over the 1625 socket 
hole and mount an octal socket for the 6AG7 on 
that plate. The 6AG7 slug-tuned plate coil is 
mounted in front of the socket. A vertical shield 
is placed one inch behind the front tuning gang 
to support the crystal-oscillator switch and also 
to act as a shield between the output condenser 
and the 1625 grid components. Between the 
shield and the ganged condenser is placed the 
filament ballast resistor, Re. A coaxial plug is 
mounted on the rear chassis wall next to the 
octal power plug. The 7-Me. crystal socket is 
mounted against the shield next to the rotary 
“o.c.0./erystal” switch. An extension shaft is 
used to bring this switch 
out to the front panel. A 
tuning switch, S3 in Fig. 
11-20, is mounted to the 
right of the main tuning 
dial above the chassis. 
Finally the gaping hole left 
by the removal of the cel- 
luloid window is covered with 
a thin strip of dural. On this 
plate are mounted a 0-100 
ma.d.c. meterandCs,theam- 
plifier trimming condenser. 


Bandswitching in the 
1625 Stage 


It is possible to pad the 
14-Mc. plate tank of the 
1625 so that the tube oper- 
ates as an amplifier on 7 


slider. 


L; —20-hy. 150-ma. filter choke. 
Ji — Closed-circuit jack. 
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Me, A ceramic switch, S:, a ceramic padding 
condenser, Co, and a small variable condenser, 
C,, are all mounted on the top of the shield cover 
and a flexible Jead is run from the switch to the 
top end of the 1625 plate coil, After the unit is 
tuned up on 14 Me., the switch may be thrown 
and the variable padder adjusted to resonate the 
plate circuit to 7 Me. with the same setting of the 
panel-controlled plate condenser. Thus a shift 
from 14 to 7 Mc. may be made by merely turning 
the switch. The 1625 stage remains stable with- 
out neutralization on 7 Mc. To determine the 
operating frequency, the dial readings will have 
to be divided by two. If 7-Mc. output is not 
desired, the above components may be omitted. 
Wiring 

The unit is now ready for wiring. All the usual 
tried-and-true remarks about direct leads, good 
insulation and parts placement apply here. See 
the sketch at the bottom of Fig. 11-20 for the con- 
nections to the oscillator coil. The under-chassis 
wiring should not take more than two hours. 
When all the wiring is checked, the top coil shield 
should be removed and Cj, the oscillator padding 
condenser, added to the circuit. It should be 
placed atop the variable condenser, 

The 1625 plate coil should be rewound with 
eight and one-half turns, using the same wire 
that was removed, and spacing the wire every 
other groove on the coil form, The variable-link 
winding is attached via a short piece of RG-58/U 
coax to the fitting on the rear of the chassis. 

All wires other than r.f. leads should be laced 
and firmly fixed in place to prevent any frequency 
change because of movement. All r.f. leads should 
be made of bare No. 18 wire. 


Testing the Unit 


To test the unit, the 6L5G, 6AG7 and VR-75 
tubes should be plugged in and a power supply 
such as shown in Fig. 11-21 connected. A po- 
tential of 12.6 volts should be applied to the 
filaments and the voltage on the 6L5G and 
6AG7 measured. It should be 6.3 volts on each 
tube. Now the B-postive lead to the 6AG7 should 


Fig. 11-21 — A suitable power pack for the rebuilt SCR-274-N transmitter. 


Ci, C2 — 8-pfd. 600-volt oil-filled. 
R: —0.1 megohn, 2 watts. ‘ 
Re—10,000 ohms, 50 watts, with 


Ryi — 12-volt s.p.s.t. relay. 

S; —S.p.s.t. toggle switch. 

T, — 650-0-650 v. a.c., 150 ma.; 5 
y., 3 amp. 

Ts — 12,6-volt 2-amp. filament trans- 
former. 
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be removed temporarily and we are ready to 
align the oscillator stage. 

A receiver and a 100-ke. frequeney standard 
are needed to adjust the oscillator, First of all, 
the oscillator padding condenser in the top coil 
can should be set so that the oscillator tunes to 
exactly 3500 ke. with the main tuning dial set at 
“4 Mc.,”’ and the oscillator slug set about half- 
way into the coil. Now tune the receiver to 14 
Me, and listen to the fourth harmonic of the oscil- 
lator. It, of course, should fall at 14 Mc. Now tune 
the main dial of the ECO (we ean call it an 
“ECO” now, you're almost finished!) to 4.4 
Me., and see if the fourth barmonie falls at 14.4 
Me. If not, a little plate bending in the oscillator 
condenser gang is in order. One of the rotor plates 
of this condenser is slotted and may be used to 
correct the calibration. If the dial is calibrated 
nt 4 Me. and if 4.4 Me. on the dial falls short of 
14.4 Me. on the receiver, for example, say 14.38 
Me., then the variable condenser is tuning too 
slowly and the variable plate should be bent in. 
By bending this plate and rechecking the calibra- 
tion, the d- and 4.4-Me, marks may be made to 
fall exactly on 14 and 14.4 Mec. When this is 
accomplished, the oscillator will be actually tun- 
ing from 3500 to 3600 ke. Now the dial will track 
within one or two kilocycles across the whole 
14-Me. band, For the 7-Me. band, the dial read- 
ings may be divided by two. Above 14.4 Me., 
the calibration gets progressively worse, so if this 
unit is used for 28 Mc., and better tracking is 
desired, more time will have to be spent with the 
oscillator condenser. Believe me, it is an easy 
job, and the trouble is well worth the satisfaction 
of having a directly-calibrated dial. 

Buffer and Final-Amplifier Alignment 

Regulated plate voltage should be applied to 
the 6AG7 bufier and the “e.c.o./xtal” switch set 
to the e.c.o. position. The plate-coil slug should 
be tuned for resonance at approximately 7 Me. 
When the “e.e.o./xtal”’ switch is thrown to ztal 
the plate slug may be adjusted slightly to allow 
the crystal to oscillate easily. 

Nothing need be done to the amplifier ganged 
condenser, This stage tunes broadly so that no ad- 
justment need be made to make it track after the 
necessary number of plates is removed from the 
condenser. 

The 1625 should be plugged in its socket and 
the plate-tuning slug of the 1625 should be ad- 
justed to resonate the coil to 14 Me. with the 
amplifier trimmer, Cy, set at midcapacity. The 
plate current should dip to about 15 ma. when 
the 1625 is correctly tuned to 14 Mc. The ceramic 
plate switch should now be thrown to the 7-Me. 
position, and the auxiliary padder set for reson- 
ance on this band. Now you are all set and ready 
to go! 

The ECO unit will track across the 7- and 14- 
Me. bands without any adjustment. The ampli- 
fier trimmer, Cg, need only be set to compensate 
for reactive loads on the 1625 plate circuit and 
then may be ignored. The modified unit will 
deliver 25 watts on both bands with crystal 
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stability and excellent keying characteristics. 
So there it is, a good VFO for a few dollars and 
a few hours’ work. Not bad, eh? 
— William I, Orr, W6SAT 


14-MC. OUTPUT FROM 
THE BC-459-A 


ne BC-459-A, originally designed for output 
in the 7-Me. range, may be used to provide 
output in the 14-Me. band with slight modifica- 
tion of the LC circuit in the amplifier stage. Fig. 
11-22 shows one method by which this may be 


Open. lead al Xx 


Amplifier plates 


+B 
Fig. 11-22 — Substituting a 75-yyfd. condenser for the 
original components permits the amplifier tubes in the 
BC-459-A to work as doublers to 14 Me. 


accomplished. The original condensers, (57 and 
Cys, are cut loose from the coil, and a 75-puld. 
variable is substituted in their place. This, of 
course, will not be ganged to the oscillator tuning 
condenser, but it can be resonated separately 
without undue inconvenience. 
— John T. McIntosh, W8ZGO 

t is possible to obtain 14-Mc. output from the 
I BC-459-A and at the same time retain the 
gang-tuning feature. Amplifier padding _con- 
denser ('g7 (the one with the locked shaft) is re- 
moved, and ten rotor plates are removed from 
the other main tuning condenser. The plate coil 
is then pruned down to 5) turns, and the tuning 
slug is removed. A 35-ypfd. padder is substituted 
for Csz, mounted with its a shaft projecting 


Fig. 11-23 —The re- 
vised grid circuit used 
when the BC-459-A is 
used for 14-Me. output. 


through the side of the chassis. Plate-circuit 
tracking is then adjusted by means of the new 
padder condenser and the top turn on the coil. 
The position of this turn can be adjusted to 
bring the tracking error to a minimum. 

To obtain greater r.f. voltage for the final 
amplifier (to increase its doubling efficiency), the 
tap at which the grid leak R74 and the grid by- 
pass condenser are connected is moved down to 
the bottom of the coil as shown in Fig. 11-23. The 
value of the grid by-pass condenser, Cgc, is 
changed to 0.00025 pfd. from the 0.05-zfd. value 
originally in the circuit. This change was neces- 
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sary to reduce the amount of chirp encountered 
in keying. The fixed neutralizing condenser, Ca, 
which was connected from the cold end of the grid 
coil to the plate circuit, was removed, as it is no 
longer needed. 

—Wi1DXx 


MAKING USE OF 
THE ARC-8 TUNING EYE 


ne BC-457 and BC-459 transmitters were 
designed to work from a 24-volt d.c. supply. 

Under these conditions, the 1000-ohm resistor 
between the 24-volt d.c. line and the cathode of 
the “magic-eye” tube develops the correct bias 
for proper operation of the tube in conjunction 
with the built-in crystal calibrator. 

: Most hams revise things so that the filament 
circuits operate from a 24-volt a.c. source. With 
a.c., the magic eye will not react. This can be 
corrected easily, however, by the following 
method: The 1000-ohm resistor is removed from 
the cathode circuit of the magic-eye tube, and 
® 15,000-ohm 2-watt resistor is connected be- 
tween the cathode and the B-plus line as shown 
in Fig. 11-24. (This assumes that the oscillator 
and the screen grids of the amplifier are being 
supplied from a 200-volt source.) With this small 
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pies 11-24 — Simple change required to permit use of 
te tuning eye when a.c. is used on the filaments of an 
ARC-5 transmitter. 


change the resonance indicator will give a very 
clear and definite shadow when the oscillator is 
tuned through the crystal frequency. Note that 
the 390-ohm resistor that is connected from 
the “magic-eye” tube cathode to ground is left 
In its original position. 

—F.W. Wright, jr. W2UWK 


CURING CHIRP IN 
COMMAND TRANSMITTERS 


M y BC-459-A chirped, and from what I’ve 
heard on the air, most everybody else’s 
does, too. I tried various methods of keying, and 
extremes of voltage stabilization, but the chirp 
persisted. 

Checking with a good v.t.v.m. showed 12.6 
volts on the filaments with the key up, but from 
18 to 22 volts when the key was closed! The 
added voltage was r.f. 

To remedy this situation, shielded filament 
wire was substituted in the rig, with by-passes at 
each end of the wire. Old microphone cable (with 
high r.f. losses) seemed best. A heavy copper 
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strip was run across the chassis, and the ‘cold” 
ends of the 1625 filaments and the cathodes were 
connected to it to get a good ground. This change 
resulted in chirpless keying for me, and has done 
the same for all the others to whom I have passed 
this hint. 

— Alfred Scott Cline, W6LGU 


N.F.M. ADDED TO 

THE BC-459-A 

it you are using 2 40-meter ARC-5 transmitter 
(BC-459-A) as the VIO in your 28-Me. *phone 

rig, don’t overlook this simple method of using it 

also as a narrow-band f.m, exciter. All that you 
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Fig. 11-25 — A simple method of using the BC-459-A as 
an exciter for n.f.m. work. 


need is the ARC-5, your present speech amplifier 
(assuming that its output transformer has 2 
500-ohm tap on its secondary), and a 0.05-nfd. 
paper condenser. 

The connections are made as shown in Fig. 
11-25. The audio voltage is fed to the grids of the 
amplifier tubes in the BC-459-A through Pin 2 
on the 7-pin power connector. (They are already 
connected to this pin in most units.) The effect 
of the fluctuating bias produced under modula- 
tion is to vary the frequency of the oscillator 
slightly. Not much power is required, and any 
amplifier capable of delivering between 3 and 8 
watts should do the job. The setting of the audio 
gain control can be determined by trial. Too 
much audio will cause distortion and fluctuation 
in the meters. The proper setting can be deter- 
mined by testing with other stations. Some have 
called this grid modulation, but tests made with 
an oscilloscope prove it to be fm. While some 
a.m. is present at the output of the BC-459-A, 
the action of the following doubler stages, operat- 
ing Class C, washes out the a.m., leaving only 
fm. 
Reports obtained with this set-up on the air 
have been excellent. The audio level is high, and 
the signal is easy to tune. It makes a swell addi- 
tion to any station, especially where BCI prob- 


lems have been encountered. 
— Don Imhoff, WSYFS 


A MODIFICATION OF THE 
BC-610 EXCITER UNIT 
GREAT MANY of the famous BC-610 trans- 
mitters, used extensively by the services in 
the war, have found their way into ham shacks, 
via the surplus market. While these rigs per- 
formed ably, they have certain shortcomings that 
can be corrected with a minimum of effort. The 
principal objection is to the crystal oscillator- 


Fig. 11-26 — The original circuit of the oscillator and 
doubler portions of the BC-610 exciter unit. 

Ci, Co, Cs Cs — 0,006-nfd. mica. 

Cry — 150-pyfd. mica. 

Ri — 33,000 ohms, 1 watt. 

Re — 5600 ohms, 20 watts, wire-wound. 

Rs — 15,000 ohms, 20 watts, wire-wound. 

Cy, CHy — 1-uh. r.f. choke. 

CHs —2.5-mh. r.f. choke. 

CH» — 10-mh, r.f. choke. 


“MO” circuit. The crystal-oscillator circuits do 
not provide much in the way of operating fiexibil- 
ity, and the chirp of a BC-610 operating on 
“MO” was a distinguishing feature of our war- 
time radio circuits. 

The modifications described here involve com- 
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Fig. 11-27 — Schematic diagram of the revised oscillator 
circuit for the BC-610 exciter unit. A Tri-tet circuit 
is used, with provisions for connection of an external 
VFO. The components enclosed in dotted lines are 
mounted within the individual tuning units. All others 
are on the exciter deck. Terminal connections at the top 
of the diagram represent the pins on the tuning units 
through which the individual connections are made, and 
are included for reference only. See Figs, 11-29 and 11-30 
for actual connections, 
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plete elimination of the “MO” circuits, and re- 
vision of the crystal oscillator to the highly- 
flexible Tri-tet circuit, arranged so that it may 
also be driven as a doubler by a VFO of suitable 
stability. In addition, one of the tuning units is 
modified to provide output from the exciter in 
the 28-Me. range. 

At W4CT only the exciter portions of the BC- 
610 are used. These were obtained in the surplus 
market at reasonable prices, and were used as the 
foundation for a 100-watt unit that is used to 
drive a push-pull LOOTH kilowatt final operat- 
ing in the 7-, 1d- and 28-Me. bands. The original 
circuits of the exciter were retained wherever pos- 
sible. Thus, the modifications described here 
apply equally to complete BC-610 units. 

The physical arrangement is shown in the 
photograph. The exciter deck ($11.95) was 
mounted on a 17 X 13 X 1-inch chassis, An 
aluminum panel was then made with a cut-out 
through which the tubes and the three plug-in 
tuning units ($1.25 each) could be removed. A 
200-volt bias pack and a 600-volt 200-ma. plate 
supply were built on the rear of the exciter chas- 
sis. Metering was accomplished through a 0-200 
ma. panel meter, arranged so that it could be 
switched to the desired circuits. Advantage was 
taken of the fact that the exciter deck was al- 
ready wired for reading current in the 6L6 and 
807 stages. A closed-circuit jack was installed on 
the panel for keying. 

In the original 610 circuit, the parallel 807 
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Ci — 100-pufd. mica. 

Ce, Ca, Cs — 0.006-nfd. mica. 

C, — 0.001-pfd. mica. 

C; —0.01-yfd. paper. 

Cis — 150-ppfd. mica. 

Cx — 100-pyfd. mica. $ 

Csi — Original *MO” tuning condenser from tuning 
unit. 140-ypfd. variable. 

Ri — 47,000 ohms, 1 watt. 

Re — 5600 ohms, 20 watts, wire-wound. 

Rs — 15,000 ohms, 20 watts, wire-wound. 

Rs — 220 ohms, 1 watt. ' 

L, — Cathode coil; for 3.5-Me. erystals: 9 turns No. 
24 d.c.c., close-wound on 1}4-inch diam, 
form; for 7-Mc. crystals: 6 turns No. 22 
d.c.c., 54 inch long, on 1!4-inch diam. form. 

L2— Oscillator plate coil — 3.5 Mc.: 85 turns No. 
26 d.c.c. close-wound; 7 Mc.: 40 turns No. 24 
d.c.c. close-wound; 14 Mc.: 25 turns No. 18 
d.c.c. close-wound. (All wound on 1-inch 
diam. forms from tuning units.) 

Chih — l-gh. r.f. choke. 

CH; —2.5-mh. r.f. choke. 

CH» — 10-mh. r.f. choke. ¥ 

SWis — D.p.d.t. toggle switch (one section unused). 
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Fig. 11-28 — Front-panel view of the revamped BC-610 
®xelter unit in use at WaACT. 


#te operated as doublers whenever used to obtain 
Output at 14 Me. and above. We desired to ayoid 
us wherever Possible to take advantage of the 
udditional output obtainable when they 
"Te operated straight through. With the 
revised oscillator circuit, this is possible 
except When output at 28 Me. or higher 
S Tequired. Tuning Unit TU-52 (original 
"ange 6.35 to 8 Mc.) was selected for 7-Me. 
output. For 14-Me. output, TU-54 (12 to 
I8 Mc.) Was selected. Another TU-54 was 
"vamped for 28-Mc. output. 
Bie uiginal circuit diagram is shown in 
eon 1-26, and the revised circuit in Fig. 

“<‘. The modifications are simple to 
Perform, 

After removal of the covers of the tuning 
units, all of the master-oscillator and 
ro taboscillator circuit components were 
; raved except the crystal socket, the 
“p.d.t, toggle switch and the 140-ppfd. 
variable condenser, The units were then 
rewired as shown in Fig. 11-29, suitable 


to the rotor arm of SW». Choke CH, was also 
removed from the cathode circuit, and although 
this is not essential, its removal results in crisper 
keying. A 0,001-ufd. mica condenser, C in Fig. 
11-27, was connected from the plate of the 6V6 so 
that it would be in series with Ci3, The junction of 
these condensers serves as the “hot” end of Le. 

Tn this particular application, as mentioned 
above, the exciter deck was used to drive 1 
separate final amplifier, instead of being capacity- 
coupled to the single-tube amplifier built into 
complete 610 units. To accomplish this, it was 
necessary to wind output links on the 807 plate 
coils, and then to switch the links through an 
added double-pole three-position ceramic switch, 
as shown in the diagram. In cases where the origi- 
nal capacitive coupling is to be retained, this 
switch will not be needed, and the link windings 
on the plate coils may be omitted. 

Millen 114-inch diameter coil forms were used 
for the 6V6 cathode coils, although they might 
well be wound on the ceramic form that was re- 
moved from the tuning units during modification. 
Plate coils for the 6V6 stage were wound on the 


swilch 
) sections 


To junction To junction 
C4 and Cy CHp and Ras 


Dp. 3-position 
switch (new) 


Fig. 11-30 — Revisions required in the wiring at the sockets for 


Coils, ¢ ae aDoe < ; 
used re *pecitied’ below Fig. paral being the tuning units. Only those connections which are changed from 
® Produce output in the desired the original circuit are shown. 


range, 
_ The changes required in the exciter-deck wir- 
Ng are few. Sections 1 and 2 of band-selector 
‘witch SIV: were rewired as shown in Fig. 11-30. 
In addition, C,, the 0.006-ufd. condenser in the 
rginal cathode circuit, was removed and the 
athode of the 6V6 oscillator was tied directly 


- 11-29 — Connections to the terminals within the revised 
jing units, All grounds are consolidated at Terminal 2. 


ceramic forms that were originally used as the 
master-oscillator coils. These are about 1 inch 
in diameter, and are identified as Li in TU-52, 
and as Zs in TU-54. Winding details are listed 
below Fig. 11-27. The original “ MO” tuning con- 
denser is used in the 6V6 plate circuit, the rotor 
being grounded to the metal shield ean. 
One section of the d.p.d.t. switch SW45 is 
used to short the cathode coil when opera- 
tion at the crystal fundamental is desired. 
Cx is required with 3.5-Mc. crystals. ; 
To modify TU-54 for 28-Mc. output, it 
is necessary, in addition to the changes 
described above, to rewind the 807 plate 
coil so that the desired range may be 
tuned with the existing tuning condenser. 
Half the number of turns, wound in ex- 
actly the same space occupied by the 
original coil, does the trick nicely. 


at 
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Results with these changes have been very 
satisfactory. TU-52 is used for 7-Me. output with 
either 3.5- or 7-Me. crystals, or with a 3.5-Mc. 
VFO. TU-54 is used for 14-Me. output with 
either 7- or 14-Mc. crystals, or a 7-Me. VFO. The 
GL6 stage and the 807s are operated straight 
through in some conditions, yet no self-oscillation 
has occurred, even though neither stage is neu- 
tralized. For 28-Me. operation, the revamped 
TU-54 is used with 7- or 14-Me. crystals, or a 
7-Mc. VFO. In this unit, it was found better to 
operate the 6L6 straight through, doubling in the 
807 stage. 

Tf desired, the 3.2- to 4-Mc. tuning unit 
(TU-49) may be modified along similar lines to 
obtain 3.5-Mec. output from 1.75- or 3.5-Me. 
crystals, or a 1.75-Mec. VFO, although this was 
not attempted. 

Adequate drive for either c.w. or a.m. ’phone 
operation of a pair of 100THs running at 900 
watts input is obtained on all bands with the 
modified exciter. Keying, when using crystal con- 
trol, is perfect, and equully satisfactory results 
have been obtained using a Millen VFO, con- 
nected to the 6V6 grid by means of an old erystal 
holder plugged into the crystal socket. 

Owners of complete BC-610 units can benefit 
from these modifications, and the result will be a 
rig with considerably greater flexibility than the 
original. Any of the other tuning units may be 
modified along the same lines. 

— Lt. Col. C. R. Offringer, USAF, W4CT 


CURE FOR “TALK-BACK" IN THE BC-610 
N most instances where serious “chatter” or 
“talk-back”’ is experienced when the BC-610 
is used on ’phone, the trouble is caused by the 
overload relay, RY-5, and not by the modulation 
transformer, as is commonly supposed. The cure 
is effected by connecting a large capacity, 30 to 
50 pfd., across the relay. This may be done simply 
by connecting the condenser, which should be 
rated at 150 volts or more, from the center tap of 
T-6 to ground. 
J.K. Hall, jr., W4KCT 


A “BANTAM ONE-WATTER” FROM 

THE BCR-746-A TUNING UNIT 
BANTAMWEIGHT “peanut-whistle” rig can be 
built for a few dollars by using a surplus 

BCR-746-A tuning unit as a foundation kit. Fig. 

11-31 is the wiring schematic of such a transmit- 


Fig. 11-31 — Cy, C2 — 0.0047-ufd. mica; C3 — 140-ppfd. 
midget trimmer; Ri — 47,000 ohms; Li, Lo — depend 
on band and XTAL used (3.5 Me.: 11 43 t., 12 4 t., No. 
30 d.s.c. on $4-inc} diam. plug-in form); RFC — 2.5 mh. 
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ter; most of the components shown will be found 
in the unit, A 154 is used as the crystal oscillator, 
being powered by a 134-volt “A” cell and 30 to 
90 volts of “B’’ batteries. Connections to the 
antenna, key and batteries are brought out to the 
pin jacks in the fiber bottom plate of the unit. 
The schematic diagram shows link coupling to 
the antenna but a single-wire antenna could be 
tapped in at point X and worked against ground. 
In on-the-air tests, distances up to 400 miles 
have been covered with this rig. An 80-meter 
crystal was used, and the input was 0.8 watt! 
— Ernest B. Lindsey, W4BIW 


BETTER RESULTS ON 144 MC. 
WITH THE SCR-522 


BRE is a complete conversion process which 

should help 522 owners to get more out of 
their equipment, both transmitting and re- 
ceiving. 


Stepping Up the Receiver Sensitivity 


A considerable improvement in receiver sensi- 
tivity can be achieved by substituting 6AKX5s for 
the 9003s used in the rf. and mixer stages. 
Stepping up the rf. gain introduces complica- 
tions, however. The GAK5s show marked tenden- 
cies toward self-oscillation, correction of which 
required extensive experimentation with grounds 
and by-passes. It is often not appreciated that 
high S-meter readings and lots of receiver noise 
do not necessarily mean high sensitivity. In the 
ease of the much-converted 522s worked on here, 
we found that each of the steps enumerated be- 
low tended to ‘cool down”’ the receiver, reducing 
the noise, but improving the signal-to-noise 
ratio. The improvement was such that signals 
which are completely inaudible on a 522 in its 
original form are copied solidly with the con- 
verted jobs. 

Insofar as possible, the part numbers used in 
the service manual are used in the conversion 
process detailed herewith, and the parts to be 
changed are also described in sufficient detail to 
permit following the process even if no schematic 
diagram is available. First, remove the r.f. and 
harmonic-generator sections. Change the r.f. 
amplifier grid and plate coils and the mixer grid 
coil from two to three turns, copying the general 
size and shape of the original coils: otherwise. 
These coils are numbered on the schematic dia- 
gram as 222, 223 and 224 respectively. Remove 
the r.f. amplifier grid coupling condenser, 201, 
and the grid resistor, 251. Replace 201 with a 
30-uufd. ceramic condenser, and connect the 
0.47-megohm resistor, formerly 261, across it. 
Connect this combination from the hot coil sup- 
port to the GAK5 grid terminal as directly as pos- 
sible. This cuts down the capacitance to ground 
considerably in comparison to the original ar- 
rangement. Be sure to include the resistor, how- 
ever; otherwise the r.f. tube may be destroyed 
when the transmitter is operated. Replace the 
rf. amplifier screen resistor, 267-8, originally 
0.1 megohm, with a 15,000-ohm }4-watt resistor. 
Add a by-pass (680-yyfd.) at the un-by-passed 
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cathode terminal, Pin 2, and a 500-nufd. silver- 
mica button-type by-pass at the cold end of the 
rf. plate coil to ground. Add a ground lead at the 
left side of the r.f.-grid stator terminal and at 
the left side of the mixer-grid stator terminal, as 
viewed from the bottom of the condenser assem- 
bly with the front end at the left. The purpose of 
these ground connections and by-passes may not 
be clear to one who has not had extensive v.h.f. 
receiver experience, but rest assured, they are 
necessary. Though the points in question are al- 


Add Ground ASS SOD Ags Ground 
Here Button cee Here 7 


Fig. 11-32 — Sketch of the bottom of the tuning con- 
denser for the r.f. section of the 522 receiver, showing 
cement of grounds and by-passes needed when 
are substituted for 9003s. The front end of the 
tuning-condenser assembly is at the left. 


ready “grounded” in the conventional sense, it is 
only through leads or framework of appreciable 
length. These relatively Jong paths to ground 
provide common coupling for the input and out- 
put circuits of the r.f. stage, with a resulting 
tendency toward self-oscillation. Their positions 
are shown in Fig. 11-32. 

The antenna coupling coil should be increased 
to 2 turns, or possibly 3, if 300-ohm transmission 
line is to be used. The tendency to regeneration, 
which develops when the 6AIX5s are used, is re- 
duced by tighter antenna coupling than the origi- 
nal arrangement provides. This is shown by the 
reduction in noise level which takes place when 
the antenna coupling is increased. The correct 
spacing for the 2-turn coil is approximately 3% 
inch from the r.f. coil, when 52-ohm coaxial line 
is used, though this should be adjusted for 
optimum results with the particular antenna 
system used with the receiver. 

Moving to the mixer stage, ground both cath- 
ode leads. Replace the mixer grid condenser, 
203-1, with a 30-uufd. ceramic. Remove the 1.8- 
megohm grid resistor, 255-1, and connect it 
across this condenser. Remove the 60-zufd. mica 
condenser from the mixer plate coil in the i.f. 
transformer and connect it right at the mixer 
plate terminal to ground. The plate potential on 
the GAKSs must be dropped to 150 volts, ap- 
proximately. This is done by changing the resistor 
263-1, in the mixer plate lead, from 4700 to 
20,000 ohms, 2 watts. The lead from this resistor 
to the r.f. section should be removed from the top 
of the resistor and reconnected on the bottom. 
This allows it to serve as a dropping resistor for 
the mixer stage and r.f. plates and screens. 

Next the bandspread is increased by removing 
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plates from the variable condensers. The rotor 
plates should all be removed except the center 
one in each section, being careful not to break 
the ceramic shaft, From our own sad experience, 
we know that these shafts break very easily! In 
modifying the stators, remove three plates from 
each side. Unsolder the tie strap at the top of 
each section, remove the two middle plates, and 
resolder the tie strap. This results in a triple- 
spaced condenser of three plates, which provides a 
tuning range of approximately 143.5 to 148.5 Me. 

Now we turn to the oscillator harmonic-am- 
plifier section, from which we remove the crystal 
sockets, crystal switch, slug-tuned plate coils 
227-1 through 227-4, and the condensers and re- 
sistors in the harmonic-generator grid and plate 
circuits, numbers 204, 205, 262-1, 202-15, 261, 
203-2 and 255-2. Make a four-turn coil and in- 
stall it in place of 226 in the 9002 plate circuit. 
Ground the cathode terminal. Shift the plate | 
to the opposite condenser terminal, Insert a 
uid. ceramic condenser between the 9002 grid 
terminal and the condenser terminal where the 
plate was formerly connected, Remove the two 
by-passes, 202-13 and 202-14, from the point 
where the B-plus is fed into the coil through the 
27.000-ohm resistor, 260, Connect a 22,000-ohm 
resistor from the 9002 grid to ground. This con- 
verts the 9002 into an oscillator stage. The follow- 
ing stage operates as an amplifier, as previously. 

temove resistor . Z 


and condenser 203-2 
from the isolating-amplifier grid lead and put in a 
one-turn coil to ground from the 9003 grid, for 
coupling output from the oscillator to the ampli- 
fier grid. The isolating-amplifier plate coil should 
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Fig. 11-33 — Schematic diagram of the oscillator and 
isolating-amplifier circuits which replace the harmonic- 
amplifier stages in the 522 receiver. 


be two turns, 14-inch diameter, positioned as the 
original was, to couple the injection voltage into 
the mixer grid coil. This coil should be loaded 
with a low-value carbon resistor, the actual value 
of which may have to be determined by experi- 
ment. We have found various values from 270 to 
500 ohms to be optimum in different receivers. 
The spacing will be about 14 inch between the 
two. Isolation is very good with this arrangement 
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and there is no oscillator pulling. Injection 
voltage, measured across the mixer grid resistor 
with a vacuum-tube voltmeter, should be about 
1.2 volts. 

The plates in the tuning condensers in this see- 
tion should be cut down in the same manner as 
for the r.f. section. The process will be similar, 
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Fig, 11-34 — Suggested circuit for first audio stage in the 
522 receiver, replacing the transformer coupling. Cir- 
cuit A should be used if the squelch circuit is retained. 


except in the case of the oscillator condenser 
which has one more rotor and one more stator 
plate than the other condensers. The end result 
should be the same, however: a triple-spaced con- 
denser with two stator plates and one rotor plate 
in each section. The oscillator tuning range will 
be approximately 131.5 to 136.5 Me. This circuit 
is shown in Fig. 11-33. 

In the audio system the transformer (295) be- 
tween the diode and the first audio should be re- 
moved and replaced with the coupling circuit 
shown in Fig. 11-34. Tie a 680-yufd. mica con- 
denser between the plate side of the first-audio 
load resistor, 266-8, and ground. This reduces 
receiver noise which was apparently the result of 
r.f. from the front end of the receiver getting into 
the audio system. This is further reduced by in- 
serting a shield plate between the r.f. section and 
the audio portion of the receiver. This shield, an 
aluminum plate about 134 by 4 inches in size, is 
mounted between the r.f. section and the ter- 
minal strip at its right, when the receiver is 
viewed from the bottom with the r.f. section at 
the left. Prior to the installation of these by- 
passes and the shield, the set noise increased more 
rapidly than the signal as the audio gain was 
turned up. 

An increase in i.f. gain can be effected by de- 
creasing the value of the third i.f. cathode resis- 
tor, 270, to 200 ohms, The receiver is now ready 
for tuning up, unless it is to he converted to 
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6-volt operation, in which case the miniature 
tube sockets should be rewired for parallel con- 
nection. The tube line-up, for 6-volt service, is as 
follows: r.f. and mixer, 6AIX5s; oscillator, 9002; 
isolating amplifier, 9003; Ist, 2nd and 8rd i.f., 
OSG7s; 2nd detector, a.v.c. and Ist audio, 6BS8; 
2nd audio, 675. 


Converting the Transmitter 


Working over the transmitter is 2 much sim- 
pler process. Many are used in exactly the origi- 
nal form, but improvements in both the quality 
and quantity of the signal may be made by the 
following simple changes: 

Remove all relays. Tie the grid leads which 
come down through the shield together. Ground 
the loose volume-control lead (bare) wire. Re- 
move the feed-back circuit on the terminal strip 
at the audio end of the chassis, unless use of the 
tone modulator is desired. This consists of three 
0.5-megohm resistors, 140-2, 140-3 and 140-4, 
two 0.001-uid. mica condensers, 105-3 and 105-2, 
and one 5000-ohm resistor, 142. Cut down the 
oscillator plate condenser by two plates on each 
side, and the first multiplier by four plates on 
each side. The second-multiplier and amplifier 
condensers should have only one stator plate on 
each side left. These reductions in tuning range 
are merely for greater ease of adjustment. Re- 
move the flexible plate leads from the 8382s and 
substitute strips of silver or copper ribbon. This 
makes a considerable improvement in the effi- 
ciency of the two 832 stages. 

In its original form the 522 transmitter has 
modulation applied to the screens of the 832 
tripler, along with the plates and screens of the 
final. The quality can be improved considerably 
by removing the modulation from the tripler 
screens, which can be done by lifting the yellow 
shielded lead from the junction of the two 40,000- 
ohm resistors, 133-1 and 138-2, and reconnecting 
it on Terminal 2 on the modulation transformer, 
160. The blue wire on the-resistors should be. left 


Fig, 11-35 — Schematic of the additional speech stage 
for use with dynamic microphones. The r.f. chokes in the 
heater and cathode leads are approximately 20 turns 
of No, 28 wire on a 1-watt resistor. 
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in place, as it supplies modulation to the power- 
amplifier screens. An additional audio stage enn 
be added if more gain is needed, for use with 
crystal or dynamic microphones. The cireuit used 
here with a Turner LOLB microphone is shown in 
Fig. 11-35. Considerable care is required to pre- 
vent rf, feed-back troubles, when this amount of 
gain is used. The r.f. chokes and the 10,000-ohm 
resistor should be placed right at the tube socket. 
Other compounds may be mounted on the ter- 
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Ik tg. 11-36 — Rectifier circuit for operating the 522 send- 
receive relay on LLS y. ace. 


tinal board formerly used for the tone-modulator 
components, making a neat and _professional- 
Appearing job. The tube should be the metal type, 
only, and the by-passes should be of good quality. 
Shielded leads should be installed as shown. The 
by-passes below the chokes in the cathode and 
heater leads may not always be necessary. Some 
units have worked OK without them. 


Miscellaneous Tips 

There is a world of difference in tubes at 144 
Me. Don’t rely ona tube tester — try out individ- 
ual tubes, one at a time, while listening to a weak 
signal. Tubes that are OK on a tube tester may 
be completely useless on 2 meters. 

The racks which hold the two units may be 
Connected together in any way one chooses, but 
leave the antenna and B-plus switching arrange- 
ment as is; otherwise the receiver will come to 
life slowly when going from transmit to receive. 
Separate power supplies are the answer. 

The transmit-receive relay can be operated 
from the 115-volt line by using the simple ar- 
rangement shown in Fig. 11-36. The 40-zfd. elec- 
trolytic charges up when the circuit is open and 
really snaps the relay shut when the switch is 
closed, 

The stability of the receiver oscillator is quite 
good after about a 10-minute warm-up. If there is 
trouble with drift or frequency shift after this 
ume, try another 9002. In one location here where 
the line voltage is very erratic it was necessary to 
use voltage regulation on the oscillator, but it is 
not ordinarily required. 

On later units having the noise silencer it is 
necessary to remove resistor 254-3 from the hot 
filament lead of the 12H6 diode to the cathode of 
the a.v.c. clamper diode, or the a.c. will get into 
the a.v.c. line. 

_ When removing the diode coupling trans- 
former, 295, also remove the two short shielded 
leads going to the plug on the front of the re 
ceiver, the two 0.47-megohm resistors on the 
power plug, 275-2 and 275-3, mica condenser 
214 on the transformer, the 0.56-megohm resistor 
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262-2). The black wire with the green tracer 
at the Junction of 276-2 and 276-3, the yellow 
wire from 293, and the green wire from 296 in the 
shield should be traced aud pulled clear. The green 
wire is the grid lead, point V in Pig, U-34 The 
black wire with green Gacer is point Y, and the 
yellow wire is point Z. 

The a.y.c. line should be disconnected from the 
rf. stage when a GALS is used. This is done by 
removing the glass-insulated lead from decoup- 
ling resistor 26?-7, in the first Lf. grid lead, and 
resistor 252 in the r.f, seetion. 

The writer wishes to thank Clayton Paulette, 
WIIT, for the many hours ef effort he has con- 
tributed to this conversion project. 
~ Robert E. Fairbrother, WIPYO 


A B.F.O. FOR THE 
SCR-522 RECEIVER 


yiti the increased use of cw, on 144 Me., the 
W ittsers of 522 receivers are at some disadvan- 
tage in having no beat oscillators. And even if the 
operator is one of those who is allergic to ¢.w. 
as a mode of communication, the b.f.o. is still 
a mighty handy article in combing the band 
for the weaker sigs. WH#CCY, Council Bluffs, 
Towa, uses the crystal-controlled b.f.o. shown in 


Fig. 11-37 — Schematic diagram of the Pierce oscillator 
used as a b.f.o. in a 522 receiver by W#CCY. Values are 
not critical, and no injection coupling is required. 


Fig. 11-37. The complete story is on the diagram, 
and values are not critical. No injection coupling 
was needed in his case, the second harmonic being 
strong enough for b.f.o. purposes with no more 
coupling than that afforded by the receiver 
wiring. 

GETTING ON 28 AND SO MC. 

WITH THE SCR-522 TRANSMITTER 


HE SCR-522 is known to all v.h.f. enthusiasts 
‘Dis the unit that transformed the 2-meter 
band almost overnight, but most hams have 
not realized that the transmitter portion (BC- 
625) can be made to work on other frequencies. 
Two different methods of conversion for 10- 
meter operation are given below, and either 
process might be followed for use of the unit on 
50 Me. as well. — Ed, 


i getting the 522 to work on 10 meters it was 
first decided to check its operation on the 
frequency range for which it was intended; 
namely, 100-156 Mc. The conversion process 
outlined in CQ for July, 1947, was followed to 
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attain this end, The following changes were then 
made to obtain 10-meier output: 

1)FAdd a 3-13 pufd. trimmer condenser across 
the 12A6 tank coil (1/9). This trimmer will be set 
at approximately 8 to 10 yufd. to tune this tank 
to 10 or 11 meters. 

2) Replace the v.h.f. rf. chokes (127-1, 127-2, 
127-3, 127-4) with 2.5-mh. chokes. These are the 
rf. chokes in the grid circuits of both 832 stages. 

8) Replace the 2-meter hairpin loop (120) in 
the first 832 plate circuit with a 10-meter coil 
consisting of 12 turns of No. 14 wire, 34-inch 
diameter, 114 inches long. Connect the coupling 
condensers (109-1 and 109-2) four turns in from 
each end of the tank coil. If these condensers 
were connected at the ends of the coil it would 
result in excessive grid current in the final 832 
Stage. 

4) Replace the final grid coil with 
sisting of 14 turns of No. 14 wire, 3 
eter and 214 inches long, with a 3¢-inch space at 
the center for the link, which consists of 5 turns 
of No. 14 wire of the same diameter as the tank. 
If it is desired to tune both 10 and 11 meters it 
will be necessary to add a 15-nufd. air padder in 
parallel with the final tank condenser. 

Crystals in the 7-Me. range are used in the 
oscillator, doubling to 14 Mc. The second stage 
doubles to 28 Mc. Both 832s operate as straight 
amplifiers on 28 Me. Substituting 50-Me. coils 
in the $82 plate circuits, and operating the second 
stage as a tripler, should make it possible to ob- 
tain 50-Mc. output as well. In this case, crystals 
between 8334 and 9000 ke. would be employed. 

— Leonard H. Smeltzer, W4KZF 


another con- 
-inch diam- 


N coverting the BC-625-AM to 28 Me. it was 
thought that operation of the relays was a 

desirable feature, and since the d.c. supply pre- 
sents no very great problem, changes were made 
only in the r.f. circuits, leaving the control cir- 
cuits intact. This conversion process utilizes the 
first 832, eliminating the second, which may then 
be used for other purposes. 

The final 832, its socket, the final coil and 
antenna coupling, and the tripler hairpin and its 
associated components are first removed. In 
taking out the final $32 socket remove the con- 
denser between Pins 1 and 7 carefully, reconnect- 
ing this condenser between the now-free heater 
wires and ground. 

Remove the 882 tripler tube from its socket, 
and wire a 100-yufd. variable condenser in parallel 
with the butterfly condenser in the plate circuit 
of the first-harmonic-amplifier stage. The purpose 
of the udditional capacitance is to change the 
stage from a tripler to a doubler. Running this 
extra condenser all out will permit the stage to 
operate on 50 Me., when suitable crystals are 
used, the stage then operating as a tripler, in the 
original fashion, 

Next a 75-uufd. air padder is wired across the 
plate butterfly of the first 832 stage. The plate 

coil for this stage should have seven turns of No. 
12 wire, each side of center, 5¢-inch diameter, 
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with a 5¢-inch space at the center, The over-all 
length of this coil will be about 21% inches. It 
should be soldered in place on the 832 butterfly 
condenser so that it projects over the hole which 
formerly housed the final 882 socket. Loop the 
lead that formerly carried the modulated B-plus 
to the final back under the chassis and connect it 
through the r.f. choke (previously removed from 
the final) to the center tap of the new plate coil. 
The first 832 now serves as the final stage for 
10-meter work. 

A three-turn loop of No, 14 wire, for antenna 
coupling, is connected by a short length of 300- 
ohm line to the two antenna terminals at the top 
of the transmitter, After removing the original 
link, a lucite rod was used as a support by insert- 
ing it through the two lower ventilating holes, 
and a piece of 800-ohm line was used to connect 
it to the antenna terminals, 

Normally this completes the conversion proc- 
ess. Care must be exercised in tuning up the rig, 
and the harmonic amplifier, particularly, should 
be checked to see that it is operating on the 
correct frequency. The oscillator uses 7-Me, 
crystals, doubling to 14 Me, The two parallel 
capacitors added in the conversion process may 
be set at a point where tuning from one frequency 
to another may be accomplished with the regular 
butterfly tuning condensers. 

— Bertram D. Aaron, W4JXH; 
Clyde EF. Clark 


OPERATING THE BC-645 
ON 420 MC. 
ip modifying the BC-645 for operation on 420 

Mc., the basic thought in mind was to make the 
conversion with a minimum of changes in compo- 
nents and wiring from the original set. Improve- 
ments and refinements can be made in layout 
and circuit components for maximum perform- 
ance in this new application at the expense of 
complicating the conversion. 

Before proceeding with circuit rewiring, par- 
ticularly in the receiver audio section and the 
transmitter modulator section, it was felt ad- 
visable to remove excess components and relays. 
All relays except Relay 3, all potentiometers, the 
small two-position switch accessible from the 
front of the case and shown just to the left of 
VT-12 in the schematic, the 30-ke. oscillator coil 
and the fuse strip in front of the frequency-change 
relay were removed. This provided less congestion 
in which to work and leit a neater chassis when 
the job was completed. 

Conversion of the receiver required that the 
gain-control system be revamped and an audio 
system added which would be suitable for opera- 
tion of a ’speaker or headset. In addition, it was 
necessary to make changes to enable one to tune 
to the 420-450 Mc. amateur band. The diode- 
detector circuit was altered to provide a source of 
a.y.c. voltage and to decrease loading on the last 
if. transformer. Grid-return leads of the i-f. 
amplifiers were lifted from ground and returned 
to the a.v.c. line. Since it appeared that this 
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Fig. 11-39 — Schematic of the receiver as converted for 420 Me. Two stages of audio, employing tubes already 
in the unit, have been added. The oscillator lines are lengthened and a.v.c. is incorporated. 


equipment would find its greatest usefulness in 
‘phone work, no provision was made for an r.f. 
gain control or operation without a.v.c. The 
schematic diagram of the converted receiver, 
Fig. 11-39, shows the addition of cathode biasing 
resistors to provide initial bias for the i.f. ampli- 
fier tubes; however, operation was satisfactory 
without this initial bias. Although some improve- 
ment in residual noise is gained by biasing these 
tubes, the omission simplifies the conversion. 
The range of the tuning condenser across the 
end of the antenna tuning stub was sufficient to 
cover the lower range to 420 Mc. and no changes 
were necessary here, but an increase in the 


Fig, 11-40 — Wiring diagram of the oscillator, modulator and 
speech amplifier used in the converted BC-645. Like other portions 
of the conversion job, these changes involve the use of tubes already 


in the unit, 


length of the local oscillator lines was required. 
The 955 oscillator socket and tuning assembly 
were removed as a unit by taking out the four 
screws holding the assembly to the chassis and 
unsoldering the six leads going into the set, proper. 
The line-shorting condenser, grid leak and plate 
choke were removed from the end of the line, the 
ends of the rods were drilled and 14-inch extensions 
were soldered in place, after which the compo- 
nents were replaced in the same relative position 
in the original set. 

The audio section following the detector may 
be as extensive as desired, with a selection of 
tubes for the purpose from which to choose (V7-7, 
VT-8, VT-9, VT-10, VT-12 and VT- 
13). In the sets converted by the au- 
thors, one-half of V7-9 and VT-13 
were used and gave ample gain and 
power output. An output transformer 
was added for speaker operation, and 
is recommended for headset opera- 
tion although satisfactory headset 
volume may be obtained by resist- 
ance-capacity coupling to the first 
a.f. or output plate circuits. 

Shifting the transmitter frequency 
down to the 420-450 Mc. amateur 
band involved removing frequency- 
shifting Relay 2 and adding a capaci- 
tor of the circular neutralizing type 
across the ends of the oscillator line. 
The condenser was made by soldering 
No. 8 flat-head screws to two %-inch 
diameter copper disks. The exten- 
sions of the oscillator line consist of 
two metal strips approximately one 
inch long and 3% inch wide soldered 
to the capacitor ends of the original 
line so that the strips extend 54 inch 
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BIS VAC. 9VAC return 


to pind of S0-131 
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beyond the ends of the line rods. At 3{¢ inch 
from the end of these strips a tapped hole was 
provided for the screws of the capacitor plates. 
I he ends of the screws were slotted and screw- 
driver clearance holes drilled in the side of the 
case for access to the slotted ends of the screws. 
Circuit details of the transmitter section are 
shown in Fig. 11-40. 

The modulator system is of the Heising con- 
Stunt-current type, using a single 6F6 as the 
modulator tube. Since power obtained from the 
6F°6 is not sufficient to modulate the carrier oscil- 
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Fig. 11-42 — Power connections for the 
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lator completely, this is one of the most inviting 
sections for the aforementioned improvements 
and refinements. However, results obtained in 
tests were quite satisfactory using this set-up. 
The speech amplifier ahead of the modulator was 
arranged to handle a crystal or dynamic micro- 
phone, but a carbon microphone may be used by 
adding a microphone transformer and a source 
of d.c. for microphone current. The Army T-17 
microphone has been used by the authors and 
proved entirely satisfactory. A push-to-talk 
switch on the microphone is used to place the 
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converted BC-645. At the left are the connections used for 12- and 24- 
he connections used in a.c. operation. 
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transmitter in operation and render the receiver 
inoperative when transmitting by opening the 
sathode circuit of the first a.f. stage. 

For mobile operation, 1 dynamotor supply 
capable of delivering 400 volts d.c. at 150 ma. 
and 9 volts a.c. at 1.2 amp. is required. In the 
conversion made and tested by the authors the 
dynamotor used with the original equipment was 
employed. Since this dynamotor required 12 
volts d.c. input, no changes were made in the fila- 
ment wiring, and in the design of an a.c, power 
supply 12 volts a.c. was provided for the filament 
string in the set. The schematic of the a.c, power 
supply is shown in Fig. 11-41. Rearrangement of 
the filament wiring for 6-volt operation will 
present no problem. 

The aircraft antennas intended for use with the 
BC-645 consisted of vertical quarter-wave faired 
rods working against the frame of the aircratt; 
however, any antenna which can be matched tothe 
set at or near 50 ohms should prove satisfactory. 

—John T. Ralph and H. M. Wood 

HE process outlined above is the minimum 

that can be done and still make the BC-645 
work on 420 Me. If long distances or nonvisual 
paths are to be worked the following suggestions, 
contributed by WIHDF, Elmwood, Conn., will 
make a considerable improvement in the oper- 
ating range. 

Tn its original form the mixer is operated with- 
out plate voltage. Improved performance can 
be obtained by running the low side of the first 
i.f. transformer primary to B-plus, through a de- 
coupling network similar to that used on the 
following stages. A 9002 may be substituted for 
the 955 mixer if desired, though this requires a 
socket change. Regeneration may be added to the 
mixer stage by connecting a 15-yufd. miniature 
variable condenser across the 10,000-ohm cathode 
resistor, which must be added when the B-plus 
connection is made. Adding regeneration makes 
tuning more critical, so some convenient method 
of tuning the mixer line must be added, to main- 
tain sensitivity across the entire band. 

Smooth tuning of the oscillator may be ac- 
complished by adding a good-quality split-stator 
variable across the oscillator line. The National 
VHF-1D and Hammarlund VU-20 are suitable 
types. This control should be provided with an 
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extension shaft and a good vernier dial. The 
added sensitivity resulting from the mixer changes 
makes some form of i.f. gain contro] desirable. A 
200,000-ohm potentiometer may be used to con- 
trol the voltage on the i.f. amplifier screens. 

If 300-ohm or other balanced line is used in 
place of coax, hairpin loops should be installed on 
the transmitter and receiver in place of the un- 
balanced coupling loops provided. 


OPERATING THE APS-13 
ON 420 MC. 

ne APS-13 is a low-powered transmitter- 
T receiver designed for airborne radar service. 
Its frequency range covers the 420-Mc. band 
without alteration of the tuned circuits but, 
like other units built for radar and allied pur- 
poses, it contains many parts which are of no 
use to the amateur, and its circuits require con- 
siderable revision to make the rig useful for 
communication service. 

The APS-13 transmitter section uses a 
of 6J6s in push-pull-parallel. Bias values are set 
up for pulse operation, and must be altered for 
continuous service. Frequency control is by 
means of a shorting bar which is adjusted 
through the front panel with a screwdriver. 
The receiver section has a 6J6 oscillator and a 
6J6 mixer, the oscillator being tunable in the 
same manner as the transmitter. The mixer 
lines are tuned by means of screwdriver adjust- 
ment which varies the capacitance across the 
line. The if. tem has five stages using 
GAG5s followed by a 6AG5 detector and two 
video-amplifier stages using 6AG5s. Four addi- 
tional tubes, two 2D21 thyratrons, one 6J6, 
and one 6AG65 also are in the unit, but these 
do not enter into use of the outfit for com- 
munication purposes, and may be removed. 
Other surplus components include the 28-volt 
dynamotor, numerous pulse transformers, a 
gate-forming line, and a delay line. 

If a schematic diagram can be obtained it 
will be helpful during the conversion process, 
but it is not absolutely necessary, as each com- 
ponent is plainly marked with its part number 
and the instructions given below can be fol- 
lowed readily. So, with the screwdriver and 
cutting pliers handy, let’s get to work. 
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Fig. 11-43 — Re- 
vised audio ampli- 
fier for the APS- 
13, using the two 
video stages. The 
0.01-ufd. coupling 
condensers are 
those removed 
from the unit at 
Cio2 and Caos. The 
0.5-ufd. by-passes 
are sections of Ci57 
and Cyss. 
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Remove the motor generator, Dyo1, and 
pulse units Zin, Tue, Tus, Tus and Tis. Re- 
move resistors /i54, [157, Riss, Riso, Hiei, Rise 
and Figs. Replace R455 (oscillator grid resistor) 
with 2700 ohms. Remove figs, 2171, C207, C160; 
and Ces, and connect a 47-ohm resistor in 
place of Cos, to provide screen voltage for 
the first i.f. amplifier, Vio3. Remove Riu, F167, 
Cys and Cys. Do not disturb the wiring to 
Tis, but remove the wire from the grid termi- 
nal of Vis. 

Connect the i.f. screens to the output of the 
regulator tube, Vi17, and remove resistors R142, 
Ryg3, Riss, Riaz, Riag and Ry73. Remove J101 
(power receptacle) and associated wiring. Re- 
move Fizz. Remove Rizs from the cathode of 
Vios, the first if. amplifier, but leave Rii7 con- 
nected as it is. 

The second detector and video stages re- 
quire complete revision, so all wiring except 
the heater leads should be removed from the 
circuits between Vos, Vio9 and Viio, rewiring 
these stages as shown in Fig. 11-43. This is not 
an attempt at high-quality audio, but it does 
have the virtue of using some of the compo- 
nents left over from the removal process out- 
lined above. The 5-inch speaker shown in the 
schematic diagram of Fig. 11-43 was mounted 
in the top of the cabinet. If desired, the in- 
terstage video transformers 7:03, T109 and Ti10 
may be taken apart and the cases used to 
house the interstage coupling components of 
the audio stages. 

A suggested circuit for use as a speech am- 
plifier and modulator is given in Fig. 11-44. 
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Fig. 11-45 — Power supply and contro! 
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filter, Fig. 11-44 — Speech- 
choke  Amplifier-and-mod- 


ulator circuit sug- 
gested by WPKD. 
The three tubes are 
used in the sockets 
formerly occupied by 
Viu, Vis and Vin. 
The socket for Vin 
is bridged by a 15-ohm 
resistor. Operation of 
the heaters is from a 
24-volt a.c. source. 
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This uses the sockets marked Vyy;, Vyis and 
Vue, with a resistor substituted for the heater 
of Vin. The space formerly oceupied by J\o1 
can be used for mounting a gain control, and 
the adjacent space is sufficient for a micro- 
phone jack and a send-receive switch. The gain 
of the speech amplifier is adequate for a crystal 
or dynamic microphone. 

The receiver gain control is left as it is, ex- 
cept that an extension shaft was added to pro- 
vide knob control. The same may be done for 
the receiver and transmitter tuning adjust- 
ments. An audio gain control may be installed 
in place of the regulation potentiometer, if 
desired. 

This conversion was designed to be about the 
minimum amount of work that can be done on 
the APS-13 to make it suitable for amateur use. 
Many refinements are possible, but the proced- 
ure outlined will provide satisfactory com- 
munication. The large number of these units 
available, and the low cost at surplus prices, 
should help to populate the 420-Mc. band in 
many sections of the country. 

— Joseph W. Addison, WoPKD 


GETTING ON 420 MC. 
WITH THE BC-788 

x modifying the BC-788 for ham use, the 
I following steps are necessary: 

A well-filtered power supply capable of 250— 
300 volts at about 80 ma. must be supplied. 
Most of the components of the built-in supply 
will also be used. In the receiver, the high- 
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frequency oscillator must be equipped with a 
tuning control for convenience of operation. 
The pulse detector is replaced with an a.m. 
detector, and an audio stage and loudspeaker 
are added. A modulator must be built for the 
transmitter, means provided for switching 
from send to receive, and (last but not least, 
as proved by bitter experience) the grid leak 
of the transmitting tube altered from 500 ohms 
to something like 10,000 ohms, causing the 6J6 
life expectancy to increase from its previous 
value of about ten minutes! 

Most of the conversions have left the original 
800-cycle power-supply filter intact for possible 
use with genemotors in portable applications. 
An external filter must still be provided, how- 
ever, as the internal inductance of 5 henrys 
and the two condensers of 2 ufd. each are in- 
adequate for 60-cycle operation. In some in- 
stances improved stability has resulted from 
the installation of an additional 20-yfd. condens- 
er across the output side of the internal filter. 

The center line of equipment on the chassis 
which contains the pulse modulator, crystal 
oscillator and power-supply rectifier is all re- 
moved except for the rectifier tube socket, 
power transformer and filter components. Fol- 
lowing Fig. 11-45, a change-over relay is pro- 
vided to switch from send to receive and suita- 
ble chassis connectors and a microphone plug 
are mounted to bring out the external leads. 
A four-inch p.m. loudspeaker and its matching 
transformer are mounted on the panel near 
the left end of the chassis. 

Experience has shown that it is not neces- 
sary to tune the receiver mixer circuit for ordi- 
nary operation over the amateur band. Several 
ideas have been tried for tuning the oscillator 
from front-of-panel, ranging from a semicylin- 
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Fig. 11-46 — A simple detector-audio system for use in the receiver section. 


drical slug of brass rotated in the field close 
to the hot end of the tuning line (as used by 
W6JLE) to the use of a small condenser similar 
to that on the mixer circuit, and finally to a 
mechanical extension of the line tuning screw 
to a knob (as used by W6DSZ, W6QT and 
others). The latter method gives the full range 
of tuning of which the unit is capable, but must 
be applied with care to prevent wearing out the 
lines. The use of some substance like Lubriplate 
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is essential if noisy operation is to be avoided. 
A small dial with a geared-down indicator is 
convenient since about 15 turns of the screw 
are necessary to tune the receiver over the full 
range, 8 turns covering the amateur band, 
although this varies with some receivers. The 


middle of the band is found with the lines on 
both receiver and transmitter at about two- 
thirds of their full length. 
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Fig, 11-47 — A suggested modulator for the BC-788, 


Vig. 11-46 shows the detector and audio sys- 
tem used in several of the conversions. The 
audio output is taken from the cathode of the 
detector tube to avoid oscillation difficulties 
encountered when the load was placed in the 
plate circuit. 

The audio output tube is a 6V6. If desired, 
the modulator tube may be used for receiver 
audio with suitable switching, but this has 
been thought inconvenient by most hams, and 
plenty of room is available for the extra tube. 
Also, the use of a separate output tube makes 
it possible to jeave transmitter and receiver 
on simultaneously (by shorting the send-receive 
relay with the switch in Tig. 11- 45). 

The old rectifier tube socket is rewired for 
a 6V6 modulator tube which is driven directly 
by a single-button microphone 
as shown in Fig. 11-47. A Heis- 
ing modulation system is used 
in which the old power trans- 
former serves admirably as a 
modulation choke. To reduce 
core saturation the high voltage 
is fed in at the center tap and 
the modulator and transmitter 
fed from opposite ends of the 
winding. 

The resistor, 2, and condens- 
er, C, are for the purpose of 
dropping the voltage on the 
oscillator tube somewhat below 
that of the modulator, so that 
the modulator plate voltage 
does not have to swing to zero for 100% modu- 
lation. A drop of 40 or 50 volts in # is ample. 

The microphone current may be supplied by 
a small battery, or as shown in Fig. 11-47, by 
the cathode current of the modulator tube. In 
spite of the by-passing shown, the latter circuit 
may oscillate if the transformer is connected 
in the wrong polarity. In this event, the cure is 
of course to reverse one of the windings. 

— Fred D. Clapp,,W6DSZ 
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A MODIFICATION OF 
THE PE-103-A 


he, PI-103-A dynamotor is designed to pro- 
vide a 500-volt output with either 6 or 12 volts 
input, If you are content to operate always from 
n 6-volt source, the unit can be modified quite 
simply to deliver 250 volts (for a receiver) and 
500 volts (for the transmitter), with change-over 
controlled by a remote switch. This eliminates 
the need for a separate power supply 
for the receiver. 

Fig. 11-48 is a simplified schematic 
of the unit as received, leaving out such 
items as circuit breakers, field wind- 
ings, dropping resistors and switch 
contacts which are not essential to our 
discussion. The dual-input-voltage re- 
quirement is met by using a special 
three-commutator machine having 
windings for 6, 12 and 500 volts. Each 
input commutator is provided with its 
own starting relay. The change from 
6- to 12-volt input is accomplished by 
a manually-operated switch which ap- 
plies voltage to the coil of only one 
starter relay at a time. Other sections 
on this switch short out filament- 


disk will fly out. After the terminals and fixed 
contacts are removed, the coil can be withdrawn. 
I unwound the coil and folded the same wire 
double and wound it back on, but it might be 
easier to wind it with heavier wire. Don’t wind 
the coil too full. It would be satisfactory to re- 
place the 12-volt starting relay with an auto- 
starter or horn relay. 

Tn order to obtain remote control of the change- 
over from 250 to 500 volts, and to provide sepa- 
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Cropping: eerie ete. A third zeit Fig. 11-49 — Rearrangement of the wiring of the PE-103-A dyna- 
turns on the heaters and actuates the motor to permit both 250 and 500 volts d.c. to be obtained from 


selected starting relay. 

Obviously any scheme which will 
let us apply 6 volts to the 12-volt 
commutator will result in an output of about 
one-half normal, or about 250 volts, and will 
at the same time reduce the current drain from 
the car battery tremendously. Before the 
modifications described here are performed, if 
we switch the unit to 12 volts and put in only 
6, the machine will not run because the relays 
will not operate. 

The first step I took in the modification was to 
rewind the 12-volt starting relay so it would oper- 
ate on 6 volts. This is a totally-enclosed relay 
with the cover spun on like a tin can. The relay 
can be opened by making hack-saw cuts through 
the lip of the cover at about }4-inch intervals for 
about two-thirds of the way around. When the 
resulting segments are pried up, the cover will 
come off and the plunger, spring, and contactor 
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Fig. 1148—Simplified schematic diagram of the 
PE-103-A dynamotor before modification. 


a 6-volt source. Connections to the yarious terminals shown are 
explained in the text. 


rate B+ output terminals for the receiver and 
transmitter, it is necessary to install an additional 
6-volt d.p.d.t. relay. I found room for a miniature 
relay near the old 6-volt/12-volt switch. The 
original connections to Pins 2, 7 and 8 of the out- 
put socket. were removed and the new relay 
wired in as shown, the coil between the common 
A— (hot) lead and Pin 2, one arm and its asso- 
ciated fixed contacts replacing the section of the 
6-volt/12-volt switch which selected the desired 
starter relay (the normal contact to the rewound 
12-volt starter and the off-normal contact to the 
6-volt starter relay). The other arm is connected 
to the --500-volt brush and its normal contact 
to Pin 7 and off-normal contact to Pin 8. After 
these changes the terminals on the output socket 
are as follows: eur 

1—A-— (hot), protected by circuit breaker. 
Turned on all the time. 

2 — Ground to transmit. fee? 

3—A— (hot), protected by circuit breaker. 
Controlled by starter relay so it is on only when 
dynamotor is running. 

4 — Ground to start dynamotor. 

5 — Ground, A+, B—. 

7 — B+ 2650 to receiver. 

8 — B+ 500 to transmitter. 5 

Thus the transmitter and receiver filaments 
should be connected to Pin 3, the receiver B+ 
to Pin 7 and the transmitter B+ to Pin 8, the 
on-off switch between Pins 4 and 5, and the 
transmit-receive switch between Pins 2 and 5. 

— William L. Smith, W38GK P 
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SUPPRESSION OF ELECTRICAL NOISE 
FROM PROPELLER PITCH-CHANGING 
MOTORS 
ta Frankford Radio,Club meeting,’ W3GHD 
demonstrated a means for suppressing 


propeller pitch-changing motor electrical noise 
that is so effective, so simple, and so inexpensive 


Fig. 11-50 — Noise created by propeller-pitch beam ro- 
tators can be eliminated by by-passing the brush holders 
to the case of the motor as shown, Points A, B and Care 
grounds made by drilling and tapping the rim of the 
motor case. 


that I wish I had thought of it first. The method 
is applicable to either the 12- or 24-volt motors, 
and although it is necessury to remove the motor 
from the gear box, it is not necessary to remove 
the entire mechanism from an existing antenna 
installation. 

Materials and tools necessary include six mica 
capacitors, 0.002 to 0.01 yfd., three 6-32 screws, 
three shakeproof solder lugs to clear a No. 6 
screw, a No, 35 drill, a 6-32 tap, and a husky 
soldering iron or small torch. The capacitors 
should be of the smallest possible physical thick- 
ness consistent with the requisite capacity. Cen- 
tralab ceramic “Hy-Kaps”’ are ideal. 

Remove the thin-aluminum motor cover. Most 
motors are held to the gear box by a threaded ring 
located at the joint between the motor cover and 
the gear-box housing, although a few motors are 
held by cap screws. Loosen the ring or the cap 
screws, supporting the motor with one hand be- 
fore disengaging the last few threads. A straight 
axial pull will disengage the motor from the gears. 
Looking at the top surface of the motor, you will 
note six copper-surfaced brush holders symmet- 
rically arranged around the motor shaft and its 
gear. Clean the top of these brush holders care- 
fully. Midway between brushes J and 2, 3 and 4, 
6 and 6, counting around the circle from any 
point, drill three holes through the threaded ring 
which attaches the motor to the gear box, using 
the No. 35 drill. Tap these holes for 6-32 screws. 

Insert the screws with the heads inside, with the 
shakeproof soldering lugs under the screw heads. 
Now solder the capacitors between the individual 
brush holders and the grounds just provided as 
shown in Fig. 11-50. Thus, each brush holder is 


HINTS AND KINKS 


by-passed to ground. Tile the screw points off flush 
with the threads, taking care not to damage same. 
Reassemble the motor to the gear box, and go 
down in the shack prepared for a very pleasant 
surprise. 

—C.C. Miller, W2RDK 


SPEEDING UP “PROP-PITCH” 
BEAM ROTATORS 


A Bari who complain that they can grow long 
white beards while waiting for their beams to 
turn around toward a choice piece of DX can 
heave a sigh of relief. No, you don’t do it with 
external step-up gears, V”’ belts, or by speeding 
up the motor until it burns out! Here’s how it is 
done. Remove: 

1) the bevel gear; 

2) its thrust-bearing plate; 

3) the upper case of the speed-reduction unit 

housing; 

4) the large ring gear with the spline on it. 

This last item is the first thing you will see 
upon removing Item 3, and is illustrated in Fig. 
,11-51, where it is resting to the right of the 
assembly, in front of the upper gear case. 
Grind the teeth off the hardened splined ring 
gear. (Not off the splined portion, but off the 
inside of the ring!) Next drill and tap four holes 
in the gear carrier over which the ring gear was 
placed. Line the holes up with the holes that 
already exist in the face of the ring gear, and bolt 
the two together. Reassemble the whole thing and 
refill it with oil. You can now turn your beam 
lat 4 or 5 r.p.m, if you want to. To reduce this 
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Fig. 11-51 — The “works” inside a propeller-pitch beam 
rotator, The ring gear mentioned in the text is shown at 
the right, in front of the upper gear housing. The gear 
carrier, which is to be drilled and tapped, is still fastened 
to the top of the assembly. After modification, rotation 
speeds up to 5r.p.m. may be obtained with these motors. 


to a more-comfortable 2 r.p.m. it is only necessary 
to reduce the voltage applied to the motor. Don’t 
worry about the slight reduction in power caused 
by “short-circuiting” one of the several planetary- 
gear sets. It will still have enough steam to 
“rotate the house should the beam get stuck.” 
— David G. Vanderhoek, W2VLL 
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